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1.0 INTRODUCTION AND PROJECT DESCRIPTION
1.1 Introduction

AMEC was contracted by the United States Environmental Protection Agency (EPA) contract
BPA EPO9W001702, to perform assessments of selected coal combustion byproducts surface
impoundments. AMEC was directed by EPA, through the provided scope of work and verbal
communications, to utilize the following resources and guidelines to conduct a site assessment
and produce a written assessment report for the coal combustion waste facilities and
impoundments.

e Coal Combustion Waste (CCW) Impoundment Inspection forms (hazard rating, found in
Report Appendix A)
Coal Combustion Dam Inspection Checklist (found in Report Appendix A)

¢ Impoundment Design Guidelines of the Mining Safety and Health Administration (MSHA)
Coal Mine Impoundment Inspection and Plan Review Handbook (hydrologic, hydraulic,
and stability conditions)

¢ National Dam Safety Review Board Condition Assessment Definitions (condition rating)

As part of this contract with EPA, AMEC was assigned to perform an assessment of Interstate
Power and Light Company’s (IPL) Sutherland Generating Station (Sutherland), which is located
in Marshalltown, lowa as shown on Figure 1, the Site Location and Vicinity Map. (This figure is
presented on the next page and in the figures section of this report.)

A site visit to Sutherland was made by AMEC on June 14, 2011. The purpose of the visit was to
perform visual observations, to inventory coal combustion waste (CCW) surface impoundments,
assess the containment dikes, and to collect relevant historical impoundment documentation.

AMEC engineers, Don Dotson, PE and James Black, PE, were accompanied during the site
visit by the individuals listed on Table 1.

Table 1. Site Visit Attendees

Company or Organization Name and Title
Interstate Power and Light Company Nichol Toomire, Plant Manager
Interstate Power and Light Company George Kueny, Environmental and Safety Specialist
Alliant Energy Corporate Services, Inc. Tony Morse, Environmental Specialist Il
Alliant Energy Corporate Services, Inc. William Skalitzky, Senior Environmental Specialist

AMEC submitted a draft of this report in July 2011. AMEC received comments from EPA and
Alliant Energy in September 2012 Alliant Energy comments included a response to the draft
report by Aether, dbs dated July 2012 (see Appendix E). Minor corrections and descriptive edits
have been made within this report. Technical comments are addressed in Section 4,
Comments and Recommendations section of this report. Between July 2011 and September
2012 (after AMEC's site visit), the units at the Sutherland Plant were switched from coal fired to
natural gas (but still capable of burning coal). Coal combustion waste is not presently being
discharged to the ponds and the water levels have dropped significantly. As a result, the
descriptions of water levels within this report may not represent current conditions.

Environmental Protection Agency Ash Pond Assessment - Sutherland Generating Station Page 1
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1.2 Project Background

Coal fired power plants, like IPL’s Sutherland Generating Station, produce CCW as a result of
the power production process. At Sutherland, impoundments (dams) were designed and
constructed to provide storage and disposal for the CCW that is produced. CCW impoundment
areas at the Sutherland facility are referred to as the North Primary Settling Pond (Unit 1 & 2
Initial Settling Pond), South Primary Settling Pond (Unit 3 Initial Settling Pond) and Main Ash
Pond (Main Pond). Based on historic drawings, these ponds are located within the footprint of
the original “ash pond” for the facility. At some time, the original ash pond was modified to
include the primary ponds (North and South Primary Settling Ponds) to aid in the separation and
removal of ash. This and other improvements, including the latest in 2006, have transformed
the original “ash pond” to the current configuration to improve the detention time in the Main
Pond by construction of fingers to increase the flow length and creating divisions within the
basin, Polishing and Discharge (Bubbler) Ponds, to provide secondary and tertiary settlement
areas. The original ash pond, current North Primary Settling Pond and Main Pond, was
commissioned with Generating Units 1 and 2 at the plant in 1955. The current South Primary
Settling Pond was commissioned with Generating Unit 3 in 1961.

The National Inventory of Dams (NID), administered by the U.S. Army Corps of Engineers
(USACE), provides a hazard rating for many dams within the United States. The Ash Settling
Ponds at Sutherland are not included in the NID.

1.2.1 Coal Combustion Dam Inspection and Checklist Forms

As part of the observations and evaluations performed at Sutherland, AMEC completed EPA’s
Coal Combustion Dam Inspection Checklists and CCW Impoundment Inspection Forms.
Inspection forms for each pond are presented in Appendix A. The Impoundment Inspection
Forms include a section that assigns a “Hazard Potential” that is used to indicate what would
occur following failure of an impoundment. “Hazard Potential” choices include “Less than Low,”
“Low,” “Significant,” and “High.” As defined on the Inspection Form, dams assigned a
“Significant Hazard Potential” are those dams where failure or misoperation results in no
probable loss of human life but can cause economic loss, environmental damage, disruption of
lifeline facilities, or can impact other concerns. “Significant Hazard Potential” classification
dams are often located in predominantly rural or agricultural areas but could be located in areas
with population and significant infrastructure.” “Low Hazard Potential” classification definition is
reserved for dams where “failure or misoperation results in no probable loss of human life and
low economic and/or environmental losses. Losses are principally limited to the owner’s
property.” “Less than Low Hazard Potential” classification is reserved for dams where “failure or
misoperation results in no probable loss of human life and no economic or environmental
losses.”

Based on the site visit evaluation of the impoundments, AMEC engineers assigned a “Low
Hazard” potential to the Main Pond. A breach of the Main Pond would be confined to the
owner’s property. Based on the site visit and subsequent evaluation, the North and South
Ponds are considered incised within the ash management area. Incised ponds are not given
hazard or condition ratings. IPL provided information on these ponds and AMEC included them
in the site visit. Information within this report for the North and South Ponds are provided for
reference only.

Environmental Protection Agency Ash Pond Assessment - Sutherland Generating Station Page 3
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1.2.2 State Issued Permits

The lowa Department of Natural Resources (IDNR) issued an lowa National Pollution Discharge
Elimination System (NPDES) Permit to IPL. The current permit identification number is lowa
6469103. This NPDES Permit authorizes IPL to discharge decant from the Main Ash Pond
through Outfall 001 to an unnamed tributary to the lowa River. The effective date of the permit
is November 13, 2006. The permit date of expiration is November 12, 2011. The required date
to file for renewal of the permit was May 16, 2011. IPL reports they submitted the renewal
application through IDNR’s WWPIE web-based system on May 15, 2011. Based on this
information, the renewal application is still under review.

1.3 Site Description and Location

The Sutherland Generating Station is located in the city of Marshalltown, Marshall County, lowa.
The station is located on the east side of the city, adjacent and south of Main Street Road
(County Highway E35) in a rural setting. Sutherland is atypical from other plants as water to
cool the boilers is not obtained from an adjacent river, but from on-site wells. The ash pond
area is located at the east end of the station. The lowa River is located approximately one-half
mile to the east of the site.

Figure 3, the Critical Infrastructure Map, provides an aerial view of the region and indicates the
location of the Sutherland ash ponds in relation to schools, hospitals, and other critical
infrastructure that is located within approximately 5 miles down gradient of the impoundments.
A table that provides names and coordinate data for the infrastructure is included on the map. A
Topographic Site Map is included in Figure 1. The Aerial Site Plan, shown on the next page and
included in the figures section as Figure 2, provides a view of the pond areas.

1.4 Ash Ponds

The Sutherland Station originally consisted of three coal-fired steam generating units rated at
170 MW. Units 1 &2 were started in 1955 and Unit 3 started in 1962. With the retirement of Unit
2 in 2010 and the conversion of the remaining units to natural gas (but still capable of burning
coal), the rated capacity for Units 1 and 3 is approximately 133 MWs.

The ash pond discharge has an NPDES permit for ash sluice water, cooling tower blowdown,
boiler blowdown, low volume source leachate from a closed ash landfill, metal cleaning waste,
coal pile runoff, and storm water associated with industrial activity. Bottom ash from the steam
units is sluiced to the ash pond. Fly ash captured in the electrostatic precipitators is conveyed
dry and stored in the fly ash silos. When the fly ash cannot be trucked offsite for beneficial
uses, it is trucked to an on-site storage area where it is hydrated to form a beneficially reusable
product called C-Stone. If the dry conveying system malfunctions, there is an emergency by-
pass system that uses water to convey fly ash to the ash pond. Cooling water for the generating
units is provided by several water wells on the site, and two cooling towers provide cooling for
the circulating water system. A blowdown waste stream for the towers is used in the ash
handling system and eventually ends up in the ash pond. Storm water in the coal handling and
storage area drains through and underground tiling system, and is pumped to the ash pond.
Other low-volume waste water streams in the plant are directed to the ash pond through a
ground-floor sump pump.

Environmental Protection Agency Ash Pond Assessment - Sutherland Generating Station Page 4
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All of the waste water, except for sluicing of Slag from Unit 3, enters the North Primary Settling
Pond at the same location. Unit 3 is a cyclone boiler and its bottom ash produces a hard glass-
like material called slag. The slag from Unit 3 is sluiced to the South Primary Settling Pond
where the slag can be recovered and beneficially reused. The primary ponds are dredged out
two to three times a week with a long-reach back hoe. The material is scooped out of the
dipping ponds, allowed to dewater, and then moved with an end-loader to a temporary storage
pile. During dredging operations of the North and South Primary Ponds, valves can be turned to
direct the waste water to the pond that is not currently being dredged. The small dipping ponds
remove the majority of the ash material and decant water from these ponds flow through a pipe
to the Main Ash Pond. In this way, the larger Main Ash Pond is reserved for settling out the fine-
grained suspended solids in the water streams. The Main Ash Pond consists of a Secondary
Pond, Polishing Pond and small Discharge (Bubbler) Pond with decant water conveyed through
the system by gravity. The outlet of the main ash pond is monitored with a parshall flume for
flow quantity and other NPDES permit parameters. From this outlet, the water flows westward
for several hundred yards through an open grassy ditch between the rail-road tracks. At the end
of the ditch, an underground culvert directs the stream under the rail-road tracks towards the
north and into the un-named drainage ditch, NPDES outfall 001, parallel to Main Street Road
(County Highway E35), eventually emptying towards the east at the lowa River. The ash
handling summary detailed above was based on review of provided documentation as well as
communication with Alliant Energy personnel who are knowledgeable concerning the facility’s
operational processes.

A May 18, 2009 document, written by Alliant Energy in response to EPA’s Request for
Information under Section 104(e) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 U.S.C 9604(e), provided the following general
background for the ash ponds.

e Both Primary and Main Ash Settling Ponds temporarily or permanently contain fly
ash, bottom ash, slag, and other materials including slag and/or ash transport water,
boiler water wash, air heater wash (fly ash), steam grade water water production
wastewaters, cooling tower blowdown, boiler blowdown, coal pile runoff, plant floor
drains, and site storm water runoff.

e Based on its review of readily available records, IPL was unable to determine
whether the Primary Ash Ponds were initially designed by and constructed under the
supervision of a professional Engineer. The Main Ash Ponds was designed by and
constructed under the supervision of a professional engineer. Modifications made in
2006 were designed by and constructed under the supervision of a professional
engineer.

e The Primary and Main Ash Ponds are not presently inspected or monitored by a
professional engineer.

IPL's March 18, 2009 response to EPA’'s Request for Information and other provided
documentation, as well as recent communications with Alliant Energy personnel, provided the
following additional information that is specific to each ash pond. Current descriptive
information resulting from the site visit, as well as photographic references, are provided in
Section 2 of this Assessment Report.

As previously stated, the CCW impoundment areas at the Sutherland facility are referred to as
the North Primary Settling Pond, South Primary Settling Pond and Main Ash Pond. Based on
historic drawings (1959 and 1961), these ponds are located within the footprint of the original
“ash pond” for the facility. The provided drawings only show the location of the “ash pond” and
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no other original details are known. It is presumed the original was one large ash pond. At
some time, the original ash pond was modified to include the primary ponds (North and South
Primary Settling Ponds). This and other improvements, including the latest in 2006, have
transformed the original “ash pond” to the current configuration and include improvements to the
Main Pond by construction of fingers to increase the flow length and creating divisions within the
basin to provide secondary and tertiary settlement areas. The North Primary Settling Pond and
Main Pond are presumed to be commissioned with generating Units 1 and 2 at the plant in
1955. The South Primary Settling Pond is presumed as commissioned with generating Unit 3 in
1961.

1.4.1 North Primary Settling Pond

The North Primary Settling Pond is located between the coal pile and Main Ash Pond. It is our
understanding the actual construction date is unknown and there are no formal plans or details
for the basin. The pond is presumed to be commissioned with the startup of generating Units 1
and 2 in 1955. CCW, other plant wastewaters and surface runoff water from the facility is
sluiced or pumped into the North Pond. Bottom ash settles in the pond while the finer particles
pass through to the Secondary Pond. The bottom ash material is regularly cleaned from the
pond and stockpiled to the north to allow for dewatering and possible sale for beneficial reuse or
transport to an off-site landfill. Decant from the North Pond flows by gravity through a pipe to
the Main Ash Secondary Settling Pond. Table 2 provides a summary of surface area, height,
storage capacity, and stored material volumes for this pond.

1.4.2 South Primary Settling Pond

The South Primary Settling Pond is located south of the North Pond and west of the Main Ash
Pond. It is our understanding the actual construction date is unknown and there are no formal
plans or details for the basin. The pond is presumed to be commissioned with the startup of
generating Unit 3 in 1961. CCW from Unit 3 of the facility consisting of bottom ash, or “slag”
can be sluiced to the South Pond by pipe. The slag is regularly cleaned from the pond and
stockpiled to allow for dewatering and possible sale for beneficial reuse. Decant from the South
Pond flows by gravity through a pipe to the Main Ash Secondary Settling Pond. Table 2
provides a summary of surface area, height, storage capacity, and stored material volumes for
this pond.

1.4.3 Main Ash Pond

The Main Ash Settling Pond is located at the east end of the plant facilities and east of the two
primary ponds. The area was commissioned in 1955 at startup of the plant (Units 1 and 2). The
Main Ash Pond receives CCW decant from the North and South Primary Ponds and local
surface runoff. The Main Ash Pond represents the major portion of the original ash pond for the
facility. There are no original construction drawings for the main ash pond.

In 2005, the Main Ash Pond consisted of one large pond with a finger on the west side directing
flow to the southwest corner then into the large Secondary Pond. The Secondary Settling Pond
contained an overflow through a metering flume to the discharge structure in the Discharge
Pond. In 2006, dredging, the stabilization of fingers, addition of fingers and formation of a
polishing pond were constructed to allow access to the entire pond area, increase the detention
path, and provide a tertiary settling area. Decant from the primary ponds to the Main Ash Pond
is conveyed by gravity through pipes to the Secondary Settling Pond. Flow from the Secondary
Ash Pond to the Polishing Pond is conveyed by a flume constructed with a mixing channel to

Environmental Protection Agency Ash Pond Assessment - Sutherland Generating Station Page 7
AMEC Project No. 3-2106-0191
July 2011



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

allow chemical addition to reduce algae.

Flow from the Polishing Pond to the Discharge

(Bubbler) Pond is conveyed by the previously mentioned metering flume. Flow is released from
the Discharge Pond through a discharge manhole and 24-inch pipe.
summary of surface area, height, storage capacity, and stored material volumes for these

ponds.

Table 2. Ash Settling Pond Size and Storage Data

Table 2 provides a

Surface | Maximum Height of . Store Material
Area Area Management Unit St?crsgﬁ: C:f(?gty Volume (cubic
(acre) (feet) y yards)
Primary Ash Settling Ponds
North 0.30 7 2,440° 490°
South 0.13 7 1,050" 210°
Main Ash Settling Pond
Secondary, Polishing and 2 1 1
Discharge Settling Ponds 575 13 83,500 4,640

Measurements, unless otherwise noted, are reported from the 2009 IPL response letter to EPA.

‘Measured in April 2009.

2 Although reported as 7 feet in response letter to EPA, the 2011 Ash Pond Slope Stability and Hydraulic Analysis report by Aether
dbs states “the specified height of the dike for the idealized cross-section is 13 feet based on the maximum depth to native soils
reported in the 2006 field investigation” (by Hard Hat Services).

15 Previously Identified Safety Issues

Discussions with plant personnel and review of provided documentation indicate that there are
no current or previously identified safety issues from the previous 5 years at the Sutherland
Generating Station.

1.6 Site Geology

Based on research on the internet, the Sutherland Generating Station is located within the
Kinderhook geologic formation. The 2011 Ash Pond Slope Stability and Hydraulic Analysis
report by Aether, dbs reports the “surface soil in the ash management area is Zook Clay (low
plasticity clay with 5-7% organic content) USCS Marshall County Soil Survey.” The 2011
stability and hydraulic report also reports the depth to bedrock in the area to be over 250 feet as
referenced by a provided well record for Well 6A.

1.7 Inventory of Provided Materials
IPL provided documents to AMEC that pertained to the design and operation of the Sutherland

Generating Station. These documents were used in the preparation of this report and are listed
in Appendix C, Inventory of Provided Materials.
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2.0 FIELD ASSESSMENT

2.1 Visual Observations

AMEC performed visual assessments of Sutherland’s Ash Ponds, including the North Primary
Settling Pond, South Primary Settling Pond and Main Ash Pond, on June 14, 2011.
Assessment of the ash ponds was completed in general accordance with FEMA’s Federal
Guidelines for Dam Safety, Hazard Potential Classification System for Dams, April 2004. The
EPA Coal Combustion Dam Inspection Checklist and Coal Combustion Waste (CCW)
Impoundment Inspection Form were completed for each ash pond during the site visit and
provided to EPA via email within five business days following the site visit. Appendix A contains
copies of the completed checklist forms. A Photo Location Map (B-1), as well as descriptive
photos, can be found in Appendix B. Rainfall data for the Marshalltown, lowa area was
collected for thirty days prior to the site visit. Table 3, below, summarizes the rainfall data for
the days and month immediately preceding AMEC's site visit.

Table 3. Sutherland Rainfall Data

Rainfall Prior to Site Visit
Date Rainfall (in.)

June 5, 2011 0.01

June 6, 2011 0.00

June 7, 2011 0.00

June 8, 2011 0.28

June 9, 2011 1.54

June 10, 2011 0.60

June 11, 2011 0.00

June 12, 2011 0.06

June 13, 2011 0.05

Total (9 days prior to visit) 2.54
June Rainfall (13 days prior to visit) 2.55
Total (30 days prior to visit) 5.54

2.2 Visual Observations - North Primary Settling Pond

The North Primary Settling Pond is located within the ash management area at the east end of
fenced facility building area. The North Pond is situated near the center of the west edge of the
ash management area. Features surrounding the pond include the ash sediment storage area
to the north, coal pile storage area to the northwest, plant cooling towers and buildings to the
southwest, South Primary Settling Pond to the south and the Main Ash Pond to the east. The
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slope of the adjacent area to the North Pond is either to the pond itself or to the east and
southeast toward the Main Pond. CCW and other plant wastewaters enter the North Pond from
pipes on its west boundary (Photo NP-1). The outlet pipe of the North Pond leaves on its east
dike (Photo NP-2) and enters the Main Pond on its west dike (Photo NP-3).

2.2.1 North Primary Settling Pond - Embankments and Crest

The North Pond is separated from the South Pond by a common dike with an approximate width
of 5 feet, or less. The North Pond is separated from the Main Ash Pond with a dividing dike that
serves as a road with an approximate width of 25 feet. The North Pond is generally incised
within ash of the ash management area (Photo NP-2). Drawings indicate the land surface
elevation at the top of the north and east embankment of the North Pond is 870 feet. Drawings
show the water elevation in the pond at 862.9 feet, presumed to coincide with the approximate
elevation of the inlet of the outlet pipe. Settled ash is removed regularly and placed in the
stockpile area to the north. Being incised within ash and regularly dredged, the upstream
slopes and crest area surrounding the pond are ash and generally void of any vegetative cover
(Photos NP-1 and NP-2). The lowest freeboard appears to be at the inlet of the sluice pipes.
Photo NP-1 indicates a couple of feet of freeboard in this location. Any overflow back to the
plant would collect to the surface water sump to be returned to the pond.

2.2.2 North Primary Settling Pond - Outlet Control Structures

The North Primary Pond discharges flow from its east dike to the Main Ash Pond (Secondary
Pond) by gravity through a CMP culvert pipe located in the internal divider dike (Photos NP-2
and NP-3). The inlet and outlet elevations of the pipe are reported to be 862.6 and 861.6 feet,
respectively.

2.3 Visual Observations - South Primary Settling Pond

The South Primary Settling Pond is located within the ash management area at the east end of
facility building area. The South Pond is situated immediately adjacent to the North Primary
Settling Pond therefore its location, surrounding features and slope of adjacent area are similar
to the North Pond. CCW bottom ash or slag from generating Unit 3 enters the South Pond on
its north boundary (Photo SP-1). The outlet pipe from the South Pond is located on its east dike
(Photo SP-2) and the discharge enters the Main Pond on the West Dike (Photo SECP-2).

2.3.1 South Primary Settling Pond - Embankments and Crest

The South Pond is separated from the North Pond by a common dike with an approximate width
of 5 feet, or less. The South Pond is separated from the Main Ash Pond with a dividing dike that
serves as a road with an approximate width of 20 feet (See Figure B-1 and SECP-12). The
South Pond is generally incised within ash of the ash management area. Drawings indicate the
land surface elevation of the immediate area surrounding the South Pond is about 869 to 867
feet. Drawings show the water elevation in the pond at 862.6 feet, presumed to coincide with
the approximate elevation of the inlet of the outlet pipe. Settled slag is removed regularly and
placed in the stockpile area to the south. Being incised within ash and regularly dredged, the
upstream slopes and crest area surrounding the pond are ash and void of any vegetative cover
(Photos SP-1 and SP-2).
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2.3.2 South Primary Settling Pond - Outlet Control Structures

The South Primary Pond discharges flow from its east dike to the Main Ash Pond (Secondary
Pond) by gravity through a CMP culvert pipe located in the internal divider dike (Photos SP-2,
SECP-12 and SECP-2). The inlet and outlet elevations of the pipe are 862.6 and 861.8 feet,
respectively.

24 Visual Observations - Main Ash Pond (Secondary and Polishing Ponds and
Discharge Pond)

The Main Ash Settling Pond area is located at the east end of the plant facility. The pond area
includes a Secondary Pond, Polishing Pond and Discharge Pond. The Main Pond is bordered
by a open grass field to the south, the North and South Primary Ponds and plant cooling towers
and buildings to the west, the ash storage area to the northwest, a roadside ditch and Main
Street Road to the north, and a wooded with open grass field area (south) to the east.

The existing three pond series system in the Main Ash Settling Pond area was originally
constructed as a single settling pond. The original ash management area is shown on historic
drawing as a rectangular area encompassing all of the ponds and the ash storage area. The
exact configuration of the original pond is unknown. Prior to 2006, the Main Ash Pond area
consisted of two ponds consisting of a Secondary Settling Pond and a Discharge Pond. In
2006, improvements were constructed primarily to lower solids leaving the ash pond area. The
improvements included dredging of the existing pond, excavation and strengthening of existing
fingers and construction of new fingers within the Secondary Pond to lengthen the flow path and
allow equipment access to all areas of the pond. A Polishing Pond was constructed from the
northeast end of the Secondary Pond to provide an additional settlement area. Figure 2, the
Aerial Site Plan, illustrates the extent of the current three pond configuration.

The North and South Primary Ponds are used to settle and remove ash on a regular basis. The
Main Ash Pond is used to settle the finer ash and finer materials in other plant wastewaters or
surface runoff that flow through the primary ponds. CCW and plant overflow from the North and
South Primary Ponds enter through separate pipes at the west end of the Secondary Pond.
Flow is directed south to the southwest corner, then east to the southeast corner, around a half
loop to the west then back to the east edge, then north to the northeast corner of the pond to the
divider dike and the Polishing Pond. At the Polishing Pond, flow is directed north around a
small half loop to the west then back to the east to the northeast corner to the discharge flume
to the small (0.04 acre) Discharge Pond. The flow exits the Discharge Pond to a ditch. The
open to piped ditch travels west along the north edge of the property approximately 1300 feet
then turns north through an embankment to the Main Street Road roadside ditch. This ditch
travels back to the east about 4000 feet to the lowa River.

2.4.1 Main Ash Pond (Secondary and Polishing Ponds and Discharge Pond) -
Embankments and Crest

Secondary Settling Pond

It is presumed all or a good portion of the area of the ash stockpile to the northwest, the
remaining west side of the Main Ash Pond and old interior fingers consist of ash from the
original ash pond (Photos SECP-1 through SECP-8, NP-1 through NP-3, and SP-1 through SP-
3). The interior embankments were generally in good to fair shape with steep and exposed
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slopes observed at isolated locations and in reaches. Notable reaches include the following
locations:

e Area beginning at the inlet from the North Pond extending northeast along the
embankment below the ash stockpile area. See photo below presented as SECP-1 in
Appendix B.
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e Area in the vicinity of the inlet from the South Pond and to the north. See Photo SECP-2,
below, and Photo SECP-3 presented in Appendix B.
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e Local area located to the north of the southwest corner. See Photo below presented as
Photo SECP-4 in Appendix B.

Stabilized and new fingers are primarily constructed of shot rock and/or recycled aggregate
materials. Surface cover on the other areas of the interior embankments was generally good
consisting of rip-rap and or grasses (Photos SECP-9 through SECP-11). Minor small woody
vegetation was observed in isolated locations. Except for the areas at the North and South
Primary Ponds, extensive at-grade areas exist behind the upstream embankment slopes and
therefore there are no downstream slopes on the northwest and west portions of the pond
(Photos SECP-1 and SECP-12). The road/crest separating the primary from the secondary
pond is 20 to 25 feet wide. Any collapse of the embankments would only join the smaller
primary pond to the much larger secondary pond (See Figure B-1 and SECP-12).

The south and east embankments of the Secondary Pond appear to be the original
embankments. Tall grass covered the upstream slopes on these embankments which
prevented observations of the surface of the slopes. Based on our observations under these
restrictions, the east upstream slope appeared generally to be in fair condition (Photo SECP-
13). The south upstream slope was generally in fair condition, but isolated locations of surface
slough failures were observed (Photo SECP-4 and SECP-14). The number of locations seemed
to increase from east to west. The downstream slopes of the east and south embankment had
tall grass which prevented viewing the surface of the slopes (Photos SECP-15 through SECP-
18). Based on our observations under these restrictions, the downstream slopes generally
appeared to be in fair condition with one exception. The exception consisted of ponded water in
an area against the downstream toe on the east embankment. See the following photo
presented as Photo SECP-16 in appendix B.

Environmental Protection Agency Ash Pond Assessment - Sutherland Generating Station Page 14
AMEC Project No. 3-2106-0191
July 2011



-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
<I
o
i
2,
-

Ponded water was also present to the east of this location (Photo SECP-19). The open field
area to the east of the east embankment included wet area vegetation and further east a pond
(Photo SECP-20).

Since the southwest and northwest embankments are situated well inside the original
embankment, the crests consisted of ash. The area at the crest/entrance road near the
southwest corner of the secondary pond appeared to be low and sloped to the west and away
from the ash management area (Photo SECP-4). The crests of the east and south dikes were
covered with gravel and appeared to be in good condition (Photos SECP-15, SECP-21, and
SECP-18). Observations and survey information indicate the east and south crest heights
maintain or exceed the idealized design elevation of 865 feet. The northwest and west crest
generally exceeds this height and grade to the southeast toward the ponds (Photos SECP-1
and SECP-12).

Polishing Pond

The Polishing Pond was constructed in 2006 from the northeast end of the Secondary Pond.
Other than the dividing structure to make a separate pond, the only change to the embankments
consisted of placing fill at the northwest corner. The west slopes were observed to be the
highest and appeared very steep. Isolated areas of surface sloughing on the south, west and
internal finger upstream embankment slopes of the Polishing Pond exposed ash and indicate
they were formed from cuts within the original ash pond (Photos PP-1 through PP-4).  Tall
grasses and some brushy vegetation on these slopes prevented observation of the surface of
these slopes. Based on our observations under these restricted conditions and exceptions
noted above, the upstream slopes generally appeared to be in fair condition. There are at-
grade conditions for some distance behind these slopes and therefore no downstream slopes.
More moderate upstream slopes covered with rip-rap were observed on the south half of the
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east embankment. This indicates a recent repair and the slopes are in good condition (Photo
PP-4). The upstream slopes on the north half of the east embankment were covered with tall
grass which prevented observation of the surface of the slopes. Although restricted by these
conditions, the upstream slopes viewed from across the pond appeared to be steep and in fair
condition (Photo PP-5). The downstream slopes on the east embankment were covered with
tall grass which prevented observations of the surface of the slopes. Although restricted by
these conditions, no evidence of surface sloughing or other failures were observed on the
downstream slopes (Photos SECP-15 and SECP-21).

Discharge Pond

The area at the discharge pond was covered in tall grasses which prevented viewing of the
upstream and downstream slopes (Photos DP-1 and PP-4). Although restricted by these
conditions, no evidence of surface sloughing or other failures were observed on the slopes.

2.4.2 Main Ash Pond (Secondary and Polishing ponds and Discharge Pond) - Outlet
Control Structures

Secondary Settling Pond

Flow is discharged from the northeast corner of the Secondary Pond into the southeast corner
of the Polishing Pond. The two ponds are separated by a lower elevation dike with a static
mixing channel/flume. The Secondary Settling Pond overflows at elevation 862.4 feet. During
an extreme hydrological event, the small dike separating the two ponds will overtop and the two
ponds will work as a single pond with an approximate surface area of 6 acres (Photos SECP-13
and PP-6). At the time of our field visit, there was flow through the flume.

Polishing Pond

Flow is discharged from the northeast corner of the Polishing Pond into the southeast corner of
the Small Discharge Pond through a flow monitoring flume. The flume is equipped with a solar
recorder. The Polishing Pond overflows at elevation 861.6 feet. During a severe storm, the
water may overtop the internal weir and flow to the Discharge Pond (Photos PP-1 and DP-1).
At the time of field visit, there was flow through the flume.

Discharge Pond

Flow is discharged from the northeast corner of the Discharge Pond into a ditch at the north end
of the property. Improvements were made to this outlet in 2006. The outlet consists of a
inverted 24-inch diameter pipe. The pipe is “J” shaped. At the time of our field assessment, the
pipe was flowing. The outlet to the ditch was submerged and could not be seen (Photos DP-1,
DP-3 and DP-4). Flow travels west along the north edge of the property in an open ditch and
pipe system (Photos OP-1 and OP-2) approximately 1300 feet then turns north through an
embankment to the Main Street Road roadside ditch at NPDES Outfall 001 (Photo OP-3). Flow
in the roadside ditch travels back to the east (Photo OP-4) about 4000 feet to discharge into the
lowa River.
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2.5 Monitoring Instrumentation

A partial flume at the outlet of the Polishing Pond monitors flow and other NPDES permit
parameters (Photo DP-2). There is ho geotechnical or groundwater monitoring instrumentation
located at the Sutherland Power Station.
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3.0 DATA EVALUATION

3.1 Design Assumptions

AMEC has reviewed provided documentation related to design assumptions regarding both
hydraulic adequacy and dike stability.

3.2 Hydrologic and Hydraulic Design
3.2.1 Long Term Hydrologic Design Criteria

The Mine Safety and Health Administration provides minimum hydrologic criteria relevant to
CCW impoundments in Impoundment Design Guidelines of the Mining Safety and Health
Administration (MSHA) Coal Mine Impoundment Inspection and Plan Review Handbook
(Number PHO07-01) published by the U.S. Department of Labor, Mine Safety and Health
Administration, Coal Mine Safety and Health, October 2007.

When detailing impoundment design storm criteria, MSHA states that dams need “to be able to
safely accommodate the inflow from a storm event that is appropriate for the size of the
impoundment and the hazard potential in the event of failure of the dam.” Additionally, MSHA
notes that sufficient freeboard, adequate factors of safety for embankment stability, and the
prevention of significant erosion to discharge facilities, are all design elements that are required
for dam structures under their review. Additional impoundment and design storm criteria are as
shown in Table 4, MSHA Minimum Long Term Hydrologic Design Criteria.

Table 4. MSHA* Minimum Long Term Hydrologic Design Criteria

Hazard Potential Impoundment Size
< 1000 acre-feet 2 1000 acre-feet
< 40 feet deep 2 40 feet deep
Low - Impoundments located where failure of the
dam would result in no probable loss of human life 100 - year rainfall** % PMF
and low economic and/or environmental losses.
Significant/Moderate - Impoundments located
where failure of the dam would result in no
probably loss of human life but can cause % PMF PMF

economic loss, environmental damage, or
disruption of lifeline facilities.

High - Facilities located where failure of the dam PME PME

will probably cause loss of human life.

*Mining Safety and Health Administration (MSHA) Coal Mine Impoundment Inspection and Plan Review Handbook (Number PHO7-
01) published by the U.S. Department of Labor, Mine Safety and Health Administration, Coal Mine Safety and Health, October 2007

**Per MSHA, the 24-hour duration shall be used with the 100-year frequency rainfall.

Probable maximum flood (PMF) is, per MSHA, “the maximum runoff condition resulting from the
most severe combination of hydrologic and meteorological conditions that are considered
reasonably possible for the drainage area.” Additionally, MSHA notes the designer should
consider several components of the PMF that are site specific. These components are said to
include: “antecedent storm; principal storm; subsequent storm; time and spatial distribution of
the rainfall and snowmelt; and runoff conditions.” Basic agreement, it was noted, exists
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between dam safety authorities regarding “combinations of conditions and events that comprise
the PMF;” however, there are “differences in the individual components that are used.” MSHA
provided the following as a “reasonable set of conditions for the PMF:

o Antecedent Storm: 100-year frequency, 24 hour duration, with antecedent moisture
condition Il (AMC 1), occurring 5 days prior to the principal storm.

e Principal Storm: Probable maximum precipitation (PMP), with AMC Ill. The principal
storm rainfall must be distributed spatially and temporally to produce the most sever
conditions with respect to impoundment freeboard and spillway discharge.

e Subsequent Storm: A subsequent storm is considered to be handled by meeting the
“storm inflow drawdown criteria,” as described subsequently in the document.

With regard to storm influent drawdown criteria, MSHA Impoundment Design Guidelines noted
that:

Impoundments must be capable of handling the design storms that
occur in close succession. To accomplish this, the discharge facilities
must be able to discharge, within 10 days, at least 90 percent of the
volume of water stored during the design storm above the allowable
normal operating water level. The 10-day drawdown criterion begins at
the time the water surface reaches the maximum elevation attainable for
the design storm. Alternatively, plans can provide for sufficient reservoir
capacity to store the runoff from two design storms, while specifying
means to evacuate the storage from both storms in a reasonable period
of time - generally taken to be at a discharge rate that removes at least
90% of the second storm inflow volume within 30 days......... When
storms are stored, the potential for an elevated saturation level to affect
the stability of the embankment needs to be taken into account.

In, Mineral Resources, Department of Labor, Mine Safety and Health Administration, Title 30
CFR § 77.216-2 Water, sediment, or slurry impoundments and impounding structures; minimum
plan requirements; changes or modifications, certification, information relevant to the duration of
the probable maximum precipitation is given. Sub-section (10) of 77.216-2 states that a
“statement of the runoff attributable to the probable maximum precipitation of 6-hour duration
and the calculations used in determining such runoff” shall be provided at minimum in submitted
plans for water, sediment or slurry impoundments and impounding structures.

The definition of design freeboard, according to the MSHA Guidelines, is “the vertical distance
between the lowest point on the crest of the embankment and the maximum water surface
elevation resulting from the design storm.” Additionally, the Handbook states that “Sufficient
documentation should be provided in impoundment plans to verify the adequacy of the
freeboard.” Recommended items to consider when determining freeboard include “potential
wave run-up on the upstream slope, ability of the embankment to resist erosion, and potential
for embankment foundation settlement.” Lastly, the Handbook states, “Without documentation,
and absent unusual conditions, a minimum freeboard of 3 feet is generally accepted for
impoundments with a fetch of less than 1 mile.”
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The CCW impoundments at the Sutherland Power Station fall within the smallest storm event
designation category on Table 4. Using MSHA long term hydrologic criteria, design for the 100-
year, 24-hour rainfall event would be recommended.

3.2.2 Hydrologic Design Criteria - Primary Ash Settling Ponds

Hydrologic and Hydraulic information was not specifically provided for the Primary Ash Settling
Ponds, however, the pond area and inflow from the plant was included in the Main pond
analysis.

3.2.3 Hydrologic Design Criteria - Main Ash Settling Ponds

AMEC was provided with an Ash Pond Slope Stability and Hydraulic Analysis, completed by
aether dbs and dated June 17, 2011. The Analysis stated that, with respect to stormwater
runoff, the “total area contributing to the ponds is 57 acres.” Areas noted as routed to the ash
ponds include “the plant area, the ash management area and coal pile stormwater.” These
areas are shown on Figure 4. Additionally, the Analysis noted that a small dike with a static
mixing channel exists between the secondary ash and polishing ponds and that “during an
extreme hydrological event, the small dike....... will overtop and the two ponds will work together
as a single pond with an approximate surface area of 6 acres.” Outer dike heights were reported
as 865 feet for the Secondary Settling Pond and 864 feet for the Polishing Pond. Further, “the
secondary ash settling pond overflows at elevation 862.4 feet” and “the polishing pond
overflows at elevation 861.6 feet.” The discharge structure for the Discharge Pond is a 24-inch
diameter vertical riser pipe.

Other provided design input included:

e A current topographical map file, dated April 19, 2006, of the Primary and Main Ash
Settling Pond areas, showing the Main Settling Pond reconfiguration;

e A 100-year, SCS Type 2, 24-hour storm event rainfall for Marshall County, lowa of 6.6
inches was used in the runoff calculations. The chosen rainfall amount was based on
the United States Department of Commerce, Rainfall Frequency Analysis of the United
States;

e Hydraflow by Intelisolve (2002) was used to generate and route the storm hydrograph
through the Main Ash Ponds (secondary settling, polishing, and small discharge ponds).
A hydrograph report was included as part of the Analysis (Attachment B);

Design assumptions included:

e Starting pond elevation for the secondary ash pond was specified at the normal water
surface elevation of 862.4 feet;

e Starting pond elevation for the polishing pond was specified at the normal water surface
elevation of 861.6 feet;

The hydrograph routing output, as presented in the Analysis, indicates that the 100-year 24-
hour rainfall event (6.6 inches) will result in a water surface elevation in the Secondary Settling
Pond of 864.4 feet, “leaving a freeboard or slightly more than 6-inches.” The Discharge Pond
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was noted to reach “a storm elevation of 862.5 feet which is 1.5 feet below the outer dike height
of 864 feet.”

The 2011 report notes a report from plant personnel that “the site received four inches of rainfall
on November 4, 2003 and the water level in the secondary ash pond rose only 6 to 7 inches
above the normal operating elevation. The historical event indicates that the analysis is
conservative.” The 2006 improvements to the pond have changed conditions since 2003,
therefore this event in effect cannot be used to prove conservatism.

3.3 Structural Adequacy & Stability

EPA policy for conventional minimum recommended factors of safety for different loading
conditions are shown in Table 5 below.

Table 5. Minimum Stability Factors of Safety

Minimum
Loading Condition Factor of
Safety
Rapid Drawdown 1.3
Long-Term Steady Seepage 1.5
Earthquake Loading (pseudo-static method) 1.0

To consider the structural adequacy and stability of the ash ponds at the Sutherland Generating
Station, AMEC reviewed stability analysis material provided by IPL.

AMEC reviewed the June 17, 2011 report entitled Ash Pond Slope Stability and Hydraulic
Analyses prepared by Aether, dbs, for the Sutherland Generating Station prepared for Interstate
Power and Light (Alliant Energy). The recently completed stability analyses are summarized in
Section 3.3.1. The Aether analysis included a study of a section of the south embankment of
the Secondary Settling Pond dike, which is within the original ash management dike. The report
presented a summary of the data that was reviewed including a previous geotechnical
exploration that was performed in 2006 by Hard Hat Services entitled Field Investigation Report,
Sutherland Generating Station, Bottom ash Settling Pond, as well as the results of the structural
stability analyses performed for one cross-section.

Aether evaluated the overall stability of the dam by reviewing previously collected drilling data
for their study. The report states:

Field characterizations of the clay unconfined compressive strength made with a
pocket penetrometer are shown on the five boring logs from the outer dike of the
ash pond. The cohesive strength of the clay (unconfined compressive strength
divided by 2) is charted versus depth in Attachment C. All five borings produced
similar strength results showing a strong crust (very stiff to hard clay above a
depth of 4 feet) with stiff to firm clay underneath.

The study notes the section analyzed is a “conservative idealized section” that corresponds best
with the outer dike along the south edge of the active fly ash management area”. The report
states the south dike is a little narrower and presumed higher because natural topography of the
area slopes slightly to the south. Two to one side slopes were used for both the upstream and
downstream slopes due to specifications for reconstruction of the upstream slopes and
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topographic information for the downstream slopes. The embankment height of 13 feet was
based on the maximum depth to native soils reported in the geotechnical investigation. With a
crest elevation of 865 feet the toe of both slopes were placed at 862 feet. The study noted the
bottom of pond elevations adjacent to the southernmost dike ranges between 851 to 855 feet.
The top width of 13 feet was the narrowest width measured on the Settling Pond
Reconfiguration Drawing for the 2006 improvements. The location of the section selected for
analysis is shown on Figure 4 and a graphical representation of the section is shown on Figure
5. The analysis assumed the clay cohesion in the dike was the lowest strength measured
above a depth of 14 feet, 1,250 psf, and the cohesion below the dike was the lowest measured
below a depth of 13 feet, 1,000 psf. The report noted:

Fine to medium sand with silt is present below the clay in the five nearest deep
borings at elevations ranging from 848 feet to 852 feet, Attachment E and F. The
search for failure surfaces in the Zook Clay was limited to a depth of 9 feet below
the toe of the dike to avoid the stronger sand below that depth. The sand is
relatively dense and will not liquefy in a low intensity earthquake.

The report substantiated the depth to bedrock in the area was over 250 feet by providing a copy
of a well record. The slope stability analyses were performed using STABL5M (1966) from
Purdue University. The report states “Because the dike foundation soils are considered weaker
than the dike, the most critical surface mode is a sliding block failure....”

Aether stated in their report:

Only two loading cases / failure scenarios were analyzed because in the case of
a clay dike, the rapid drawdown case on the inside of the pond is essentially the
same as the stability of the outside of the dike. (Clay soils cannot drain quickly;
hence short term seepage forces are not a concern.)

1.) Ash pond water elevation at the normal elevation (862.6 feet)
with a steady state seepage face emerging above the toe of the
slope. Because a cohesion only strength is considered using
undrained clay strength, the location of the seepage face does
not influence the Factor of Safety calculation. However, water
pressure on the inside of the dike can contribute to instability and
it was included in the model.

2.) The small ponds at Sutherland Station do not pose a
significant risk and contain minimum volumes of coal combustion
residue. The procedures of FEMA suggest that the structures
rate as low risk dams. For low risk structures, a probability of
10% in 50 years (return period of 475 years) is an acceptable
standard. Consequently, a pseudostatic earthquake analysis was
completed using the effective peak ground acceleration for a 475
year return period. With dense soil under the site, a Site Class
“D” was selected for soil amplification giving a probable maximum
horizontal earthquake acceleration of 0.019g for the ash ponds.
The vertical earthquake force is specified as 2/3 of the horizontal
earthquake force.”

Table 6 provides a summary of the soil properties utilized in Aether’s report.
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Table 6. Soil Properties for Stability Analysis

. . . 3 Friction Angle, o’ ] , 2

Material Unit Weight y (Ib/ft") (Degrees) Cohesion, ¢’ (Ib/ft)
Dike Fill (Cohesive) 130 0 1,250
Clay (Original) 126 0 1,000

3.3.1 Primary Ash Settling Ponds - Structural Adequacy & Stability

Since the North and South Primary Ponds are incised, static and seismic analyses are not
required.

3.3.2 Main Ash Pond (Secondary Pond) - Structural Adequacy & Stability

Static and Seismic Analysis

A June 2011 report by Aether, dbs, titled Ash Pond Slope Stability and Hydraulic Analysis, for
the Sutherland Generating Station presents stability analyses for Main Ash Pond. One cross
section was analyzed for short term and short term seismic conditions. The location of the cross
section was selected to represent the “most critical” area on the south dike. The static and
seismic analyses performed by Aether contain method and procedure errors that rendered their
results invalid.

In comments to the draft report Alliant Energy provided a report by Aether, dbs dated July 2012
(see Appendix E) with revised stability analyses for the Main Pond. Data used for the analyses
included recent survey for four sections, and a review and adjustment to more conservative
values for strength parameters for the embankment and underlying soils. The resubmission of
analysis using total stress parameters are for short term conditions and are still not valid.
Aether did perform a new analysis representing long term conditions using the revised data.
The results of this analysis indicate a factor of safety of 1.6 for the embankment. The method of
analysis appears valid and the result exceeds the required minimum factor of safety. A seismic
analysis under effective stress conditions was not provided.

34 Foundation Conditions

Attachments to the June 17, 2011 report entitled Ash Pond Slope Stability and Hydraulic
Analyses prepared by Aether, dbs, for the Sutherland Generating Station prepared for Interstate
Power and Light (Alliant Energy) provides the most information concerning the foundation
conditions at the site. The attachments include a geotechnical report dated March 2006 by
Hard Hat Services (Attachment A) with borings performed by Cabeno, selected deep soil
borings performed by Black & Veatch (Attachment E) and Team (Attachment F), and a deep
well record/log for Well 6A performed in 1994 by Layne-Western.

The March 2006 geotechnical report by Hard Hat Services includes borings performed to a
depth of 15 feet within the ash management area. The borings primarily characterize the
embankment soils, but do penetrate the top of the foundation soils for a few feet. The borings
indicate the top layer of the foundation soils consist of clay. The selected deep borings confirm
a clay foundation to a depth of about 8 feet in the plant area. It appears Shelby Tubes were
obtained in some of the borings, but testing results are not listed. Pocket Penetrometer tests
results included two at 1500 and one at 2500 Ibs per square foot. The borings show fine to
coarse grained, generally loose to medium dense sands underlying the clay. The water table
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was noted to be at or slightly above the start of the sand layer. Very stiff clay/glacial till was
encountered at depths of about 45 to 50 feet. The deep well record for Well 6A indicates the
depth to bedrock in the plant area is about 250 feet. Based on the limited provided information
for the foundation soils, there is no evidence the exterior embankments of the Main Pond are
built over wet ash, slag or other unsuitable materials.

3.5 Operations and Maintenance
3.5.1 Safety Assessments

IPL reported daily inspections of the plant grounds, including the ash management area, are
performed daily but not documented. Documented inspections were reported to be performed
bi-annually by plant environmental personnel. Based on provided documents, IPL personnel
performed and recorded visual inspections of the ash ponds in November 2010 and April 2011.
Each inspection report includes a title page with inspection details (site, date, weather, etc.) and
a description section where a summary of recent plant operation and inspection causes/results
in sentence form. Following the title page is a one page checklist to guide the site inspection to
evaluate dike integrity, specifically the presence of animal activity, seepage, erosion,
trees/vegetation, ponding, leakage from valving or piping, or damage due to heavy equipment
use. Outfall structures are also inspected for the presence of many of the same issues. The
dike walls and discharge structures are also checked for the presence of any settled ash. The
final page of the report is a cumulative work items list which tracks issues; what has been, and
is scheduled to be performed; and completion dates.

The visual inspection performed in November 2010 noted a tree had re-grown on the berm of
the Main (Secondary) Ash Pond and fill needed on the west wall of the Unit 1 & 2 (North
Primary) Pond due to recent work on the piping rack. The provided recommendations were to
re-cut the tree and replace the material on the west wall. No issues were reported for the Unit 3
(South Primary) Pond.

Visual inspections performed in April 2011 noted a contractor had cut down several brush trees
located outside and near the fence line of the pond (prior to the inspection). Issues observed
during the inspection included animal activity on the east dike wall and the inside of the east
dike wall had a small area that had sloughed off above the water level. Recommendations
included setting traps for the animal problem and to repair the slough area. The attached work
items page noted tree removal work completed on the outside of the east and south walls, traps
set and two muskrats caught, and a due date of 6/1 for the east wall repair with no completion
date listed. During AMEC's site visit, we observed a repair to the upstream slope of the east
dike of the Polishing Pond.

No other plant or subcontractor inspection documentation was provided.
3.5.2 Instrumentation

There is no geotechnical or groundwater monitoring instrumentation located at the Sutherland
Power Station.

3.5.3 State or Federal Inspections

No State or Federal inspections regarding the condition of the ponds have taken place at the
Sutherland Power Station. A wastewater inspection was performed by Field Office #5 for the
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State of lowa Department of Natural resources in September, 2010. This inspection specifically
addressed NPDES effluent/monitoring details and did not address the condition of the
embankments. The report did note the solar powered 4210 Ultrasonic Flow Meter had not been
calibrated in quite some time and recommended calibration at least annually if not semi-

annually.
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4.0 COMMENTS AND RECOMMENDATIONS

Condition assessment definitions, as accepted by the National Dam Safety Review Board, are
as follows:

SATISFACTORY

No existing or potential dam safety deficiencies are recognized. Acceptable performance is
expected under all loading conditions (static, hydrologic, seismic) in accordance with the
applicable regulatory criteria or tolerable risk guidelines.

FAIR

No existing dam safety deficiencies are recognized for normal loading conditions. Rare or
extreme hydrologic and/or seismic events may result in a dam safety deficiency. Risk may be in
the range to take further action.

POOR

A dam safety deficiency is recognized for loading conditions which may realistically occur.
Remedial action is necessary. POOR may also be used when uncertainties exist as to critical
analysis parameters which identify a potential dam safety deficiency. Further investigations and
studies are necessary.

UNSATISFEACTORY

A dam safety deficiency is recognized that requires immediate or emergency remedial action for
problem resolution.

NOT RATED

The dam has not been inspected, is not under state jurisdiction, or has been inspected but, for
whatever reason, has not been rated.

4.1 Acknowledgement of Management Unit Conditions

| certify that the management units referenced hereinafter were personally assessed by me and
was found to be in the following condition:

Main Ash Settling Pond (Secondary, Polishing and Discharge Ponds): Fair

4.2 Recommendations

(The north and south primary settling ponds are incised within the ash management area.
Incised ponds are not given condition ratings.)

The Fair rating for the Main Ash Pond reflects the fact that rare or extreme hydrologic and/or
seismic events may result in a dam safety deficiency. Uncertainties exist as to critical analysis
parameters which identify a potential dam safety deficiency. Further investigations and studies
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are necessary. In addition, vegetation on the embankments was too high to inspect the
embankments closely.

4.2.1 Hydrologic and Hydraulic

Main Ash Settling Ponds

Although the small discharge pond was reported to maintain a freeboard of 1.5 feet while
passing the 100-year 24-hour design storm (condition rating of Fair), the other two components
of the Main Ash Settling Ponds (the Secondary Settling and Polishing Ponds) were inundated
and operated as a single pond during the 100-year 24-hour storm event. Additionally, the
resulting freeboard of their combined condition, indicated by the storm routing, was just over 6
inches.

In comments to the draft report Alliant Energy states that the conversion to natural gas and
resulting lower water level “can clearly handle a 100 year 24 hour storm. AMEC agrees that
with the lower static water level from the conversion the Main Pond would be capable of
handling the storm. However, with the ability to burn coal and return the ponds to the original
condition there is only 6 inches of freeboard during the design storm event. AMEC
recommends an evaluation of the ponds to determine if the freeboard can be increased if the
plant returns to burning coal.

4.2.2 Geotechnical and Stability Recommendations

Conventional minimum factor of safety criteria are 1.5 for static long-term stability and 1.0 for
earthquake stability (by pseudo-static method). Likewise, if the dam does not meet the above
seismic factor of safety, then the stability of the embankment should be analyzed and the
amount of embankment deformation or settlement that may occur should be evaluated to
assure that sufficient section of the crest will remain intact to prevent a release from the
impoundment.

A June 2011 report by Aether, dbs, titled Ash Pond Slope Stability and Hydraulic Analysis, for
the Sutherland Generating Station presents stability analyses for Main Ash Pond. One cross
section was analyzed for short term and short term seismic conditions. The location of the cross
section was selected to represent the “most critical” area on the south dike.

In comments to the draft report Alliant Energy provided a report by Aether, dbs dated July 2012
(see Appendix E) with revised stability analyses for the Main Pond. Data used for the analyses
included recent survey for four sections, and a review and adjustment to more conservative
values for strength parameters for the embankment and underlying soils. The resubmission of
analysis using total stress parameters are for short term conditions and are still not valid.
Aether did perform a new analysis representing long term conditions using the revised data.
The results of this analysis indicate a factor of safety of 1.6 for the embankment. The method of
analysis appears valid and the result exceeds the required minimum factor of safety. A seismic
analysis under effective stress conditions was not provided. AMEC recommends a seismic
analysis using effective stress parameters be performed to meet the stability analysis
requirements for the Main Pond.

The vegetation on the embankment slopes of the Main Ash Pond was too tall to inspect the
embankment closely. No visible signs of major slope failures were observed. AMEC
recommends IPL periodically mow the area to allow inspection of the embankments. One of the
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formal plant inspections could be performed in the winter/early spring months when the
vegetation is low and the embankments are more visible. Mowing may be needed at the time of
the other inspection and/or inspection by an engineer as recommended below, ideally preceding
or following the normal season of heavier rainfall. Mowing should extend at least to the fence
on the downstream embankments. Mowing beyond the fence may need to be coordinated with
or approved by a regulatory agency as adjacent areas could be classified as wetlands.
Maintenance issues such as steep and exposed slopes, and water against the toe of the slope
as described in Section 2.4.1 and other issues discovered after mowing should be promptly
addressed to maintain the structural integrity of the embankments.

4.2.3 Inspection Recommendations

Inspection procedures at the Sutherland station include daily, undocumented inspection of the
grounds by plant personnel and bi-annual, documented inspections by plant environmental staff.

AMEC recommends that Alliant Energy, IPL, revise the bi-annual inspection to reflect the
changes in 2006 by completing forms for each impoundment of the Main Pond. AMEC
suggests a map be included to maintain a record of the approximate locations of any identified
problems. A map could also be used to maintain a record of work performed cumulatively or
since the last inspection. AMEC recommends annual visual inspections of each management
unit should be performed by a Professional Engineer, either by a consultant or by internal, off-
site personnel. Inspection reports are and should be maintained by the facility. Additionally,
routine inspections (daily or weekly) performed by facility O&M personnel could be supported by
an inspection checklist to serve as documentation of the inspection.

Vegetation on the impoundments should continue to be aggressively managed. We further
recommend that vegetation be managed based on guidance in (a) Corps of Engineers EM
1110-2-301, Guidelines for Landscape Planting and Vegetation Management at Floodwalls,
Levees, and Embankment Dams and (b) FEMA 534, Technical Manual for Dam Owners:
Impacts of Plants on Earthen Dams. Additionally, animal impact should be mitigated based on
guidance in FEMA 473, Technical Manual for Dam Owners: Impacts of Animals on Earthen
Dams.

The paragraphs above in this section were provided in the draft report. Comments to the draft
report by Alliant Energy states that subsequent to the ash pond assessments by EPA,

“Alliant Energy has prepared a “Corporate Operations and Maintenance Plan” (Corporate Plan)
that outlines the proper operations and maintenance of coal combustion ash ponds based on
the guidance documents readily available from the Corps of Engineers; FEMA; and OSHA. In
addition to the Corporate Plan, each generating station has a “Site Specific Operations and
Maintenance Plan” (Site Plan) that defines the roles; responsibilities; and actions required by
the generating station to ensure our ponds are maintained and operated in a safe manner now
and in the future. As part of the Site Plan, a 3™ Party PE will inspect the site on an annual basis
to evaluate the current conditions; evaluate maintenance activities; and provide additional
guidance to improve the overall safety of the ponds. The inspection sheet has been revised
accordingly to include monthly and more detailed quarterly inspection. We anticipate having
this plan, including training; operational at the Sutherland Generating Station by December 31,
2012.
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AMEC commends Alliant Energy’'s Corporate and Site Plan initiatives. Provided the
maintenance issues described herein are addressed, the proposed inspections and subsequent
maintenance will provide a means to monitor and maintain the overall condition of the ponds.

5.0 CLOSING

This report is prepared for the exclusive use of the Environmental Protection Agency for the site
and criteria stipulated herein. This report does not address regulatory issues associated with
storm water runoff, the identification and modification of regulated wetlands, or ground water
recharge areas. Further, this report does not include review or analysis of environmental or
regional geo-hydrologic aspects of the site, except as noted herein. Questions or interpretation
regarding any portion of the report should be addressed directly by the geotechnical engineer.

Any use, reliance on, or decisions to be made based on this report by a third party are the
responsibility of such third parties. AMEC accepts no responsibility for damages, if any, suffered
by any third party as a result of decisions made or actions based on this report.

The conclusions and recommendations given in this report are based on visual observations,
our partial knowledge of the history of Sutherland’s impoundments, and information provided to
us by others. This report has been prepared in accordance with normally accepted geotechnical
engineering practices. No other warranty is expressed or implied.

Environmental Protection Agency Ash Pond Assessment - Sutherland Generating Station Page 29
AMEC Project No. 3-2106-0191
July 2011



FIGURES

ININWND0A IAIHDOYEY vYd3 SN



-
4
L
>3
-
O
@
Q
L
=
-
L
O
ol
J
=
Q.
Ll
2
-

4000'  [HiSeeRes T T

0 2000' B
L N !
MARSHALLTOWN :# i !

S

P,

g l.n.':'l g v
SUTHERLAND

¥
GENERATING STATION

eyt

1" = I2000'

i a =y
AMEC Environment & Infrastructu re CLENT LOGO CLIENT
690 Commonwealth Center U N ITED STATES
110Lo3 quﬁgrefs4%a2rggvay ame ENVIRONMENTAL
oulisville,
(50) 267.0700 PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE:
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE 7/13/11
TITE INTERSTATE POWER AND LIGHT COMPANY B L P o106 0191 000L ¢+
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  mromeron, v o —
SITE LOCATION & VICINITY MAP AS SHOWN 1

S:\Geosciences\Proposals\EPA Coal Impoundment Inspection\April 2011 Round 10\Alliant Sutherland\CAD\marshalltownfig1.dwg — Layout! — Jul. 13, 2011 10:52am — chris.eger



T —

v —— T
— el

o

Fy

§ Polishing Pond

N

%

094

Secondary Pond
i o I
- " e

UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY

-
-
w
=
S!
.
o
&
L
-
—
p
)
o
<L
<L
o 8
i
2,
-

AMEC Earth & Environmental
690 Commonwealth Business Center
11003 Bluegrass Parkway
Louisville, KY 40299

£

North Pond

ASSESSMENT OF DAM SAFETY OF
COAL COMBUSTION SURFACE IMPOUNDMENTS

INTERSTATE POWER AND LIGHT COMPANY
SUTHERLAND GENERATING STATION,
MARSHALLTOWN, IA
SITE MAP

Date:
9-15-10

Project No:
3-2106-0191

Figure No:

REV. No.:
A




-l

Legend

£ School :
@ Church
@ Public Building

ENT,

] '*_-.,-:‘- Ig. -!

! ’ ==
b Nt /

. Nl -
rL-' L1 -
Q\"L — \
' ¥ -

-

L ey

Sutherland Site] 1.

. - e
——— Railroad - - ' U -
Substa o . : AN
| ' - —4
. W 12
~1 P! ; 4
: * ,
- [Marshallto £
A 5 (&
j ' w
?I y l)"‘ -._‘,-—"—I‘:
N b 1,V AN —)
-_r 4 ""! : J 1 - {'\-
?/f,. ™ b )
— b / "k& L E G
@ﬂ' \ { _' ! . ./ : !
/A g | 1 4 *' -
?’ | N = ' ¥ L Py A
N, , :T.'“ i : i JT" )
— 3 T = ; ¥# 2y, } & T
= . ] \—-? = ':'1!',.-;'.':- '.::rl_ = \:’" > o . .
iR A
S o =g el
A\ = 7 TN
) "" i & \:"".';!I - ."':'\1 i =3 1 ™ X [ &
I (LS PR ¢ MY\ g 2
Jt -y ¥ a1 & ﬁln ] I':J | -I - s '||I - hfﬁ
J"f ) [ I -.5:_." Y \- _I- ™ p "_._P } [...- ‘_.E,-- = { -
i | i I ( - :' '“"'\-“I :1-;'{ :'1'.'r T _:;il {:' ¢ ¥, " H'-J I‘:.“\t“ x 7 !
AL A\ TRTA DN GAY RIS 2 Lol
CRITICAL INFRASTRUCTURE ID Number | Longitude Latitude - -
East Marshall High School 1 -02.77880942| 42.00776694 L o
Friends Church 2 -92.77797613| _42.00693355 = AR V3
Carlton Church 3 -92.74880966| 42.05304415 = 7 "-_-.-
Le Grand Pioneer Heritage Library 4 -02.77547605| 42.00693358 5 / J -\‘ :
Le Grand Fire Station 5 -92.78464273| 42.00637793 5 g A
= e T = lr-r_r ! P - = T W "

ﬁfkb

.":.-.;_—..""
¥
L

FI-'-'. =
- 4',"\\_" | 'r\ =
L "1 L Ly '“‘-3
oy 1 !,:':" 1 e
I | Y o 7o
3 LW L ot
Al l\1 L I'I r -"";‘u D’
.- 71 1 I « f Y "-|. ‘."
i s Y s

o

]

mec”

MEC Earth & Environmental

0 Commonwealth Business Center
003 Bluegrass Parkway

uisville, KY 40299

ENVIRONMENTAL PROTECTION AGENCY

UNITED STATES

DRAWN BY: DJC

CHK'D BY: MS

DATUM: NAD83

ASSESSMENT OF DAM SAFETY OF

COAL COMBUSTION SURFACE IMPOUNDMENTS

DATE: 7/14/2011

Tabers INTERSTATE POWER AND LIGHT COMPANY
RS SHOWN SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA

CRITICAL INFRASTRUCTURE

0 1
h:-:l Kilometers

Notes: Critical infrastructure data provided by ESRI

FIGURE
3




o

TN
/S

COAL PILE AREA
WITH UNDERDRAIN

EAST

MAIN ST.

MANAGEMENT AREA

ASH

o
2 e N \\4¥,
N

o [

F/ /«’// *
| ,7/ R e h
= |
g — - — J
\ a )
]
= «-lJ
<t
T SOIL BORING -
\ g ] (LOCATED 900 FT. SO
\ /; \\\
_ S
Bv—-7
SOIL BORING . N
(LOCATED 300 FT. SOUTH) " T
— o VELL 6A
A\
BvV— 6® SCALE
NOTE: DRAWING FROM "2011 ASH POND SLOPE STABILITY ——
AND HYDRAULIC ANALYSIS" REPORT BY AETHER DBS 0
. d DATE:
NOTE: THIS DRAWING SHOULD BE READ IN CONJUNCTION | #5729 * UNITED STATES ENVIRONMENTAL "™ owe| ™™=" ASSESSMENT OF DAM SAFETY OF COAL st
PROTECTION AGENCY CHKD BY: COMBUSTION SURFACE IMPOUNDMENTS PROJECT NO:
— Mos 3-2106-0191
AMEC Earth & Environmental "M INTERSTATE POWER AND LIGHT COMPANY REV. NO
550 CommonwsalCoter CG PROEGTION SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA
uegrass rFal a 0.
Louisvillg, Ky 40299 Y am e SCALE: DRAINAGE AREA To PONDS AND LOCATION OF FIGUREN
(502) 267-0700 AS SHOWN ANALYZED STABILITY SECTION 4

S:\Geosciences\Proposals\EPA Coal Impoundment Inspection\April 2011 Round 10\Alliant Sutherland\CAD\pondstabilityfig4.dwg — Layout1 — Jul. 15, 2011 4:10pm — chris.eger




CONFIDENTIAL BUSINESS INFORMATION
Alliant Energy - Marshalltown, lowa Static Case - Effective Stress

Ten Most Critical. C:MARSH31.PLT By: TCW 08-25-12 10:07am

B | | | |
# FS
a 1.60
-] 1.62
880 -t 163 =
q 1.63
i 164
870 — —
Elev. Wi
() 860 e —
7
W1 2
850 =
840 — —
830- | | | | | | |
50 60 70 80 ao 100 120 130 140
PCSTABLSMISI FSmin=1.60 X-Axis (ft)
Soil Total Saturated Cohesion Friction Prassure Pigz.
Type Unit Wi Unit Wi. Intercept Angle Constant Surface
No. Label (pch) (pcf) (psf) (deq) (psf) No.
1 Dike 120 120 240 19 0 W1
2 NC Clay 100 110 0 24 0 W1
3 Sand 120 120 0 28 0 W1
AMEC E?I‘th & Environmental UNITED STATES
11mu-.zn-q ENVIRONMENTAL
(802) 267-0700 PROTECTION AGENCY
PROJECT DATUM: DATE 7M1
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS
. . o
b INTERSTATE POWER AND LIGHT COMPANY R e+ I
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA e 10007
CRITICAL CROSS-SECTION SECONDARY POND 5




APPENDIX A

EPA COAL COMBUSTION DAM INSPECTION CHECKLISTS AND COAL
COMBUSTION WASTE IMPOUNDMENT INSPECTION FORMS DATA - JUNE 2010

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

S

ite Name: Sutherland

Date: 6/14/2011

U

nit Name: Main Ash Pond *

Operator's Name: Alliant Energy (IPL)

U

nit I.D.:

Hazard Potential Classification® High Signiﬁcan( '-OW)

Inspector's Name: Don Dotson/James Black, PE

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or

construction practices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different

embankment areas. If separate forms are used, identify approximate area that the form applies to in comments.

* Includes Secondary, Polishing and Discharge Pond. Yes No Yes No
1. Frequency of Company's Dam Inspections? See Comment | 18, Sloughing or bulging on slopes? See Comment
2. Pool elevation (operator records)? 852.6 19. Major erosion or slope deterioration? See Comment
3. Decant inlet elevation (operator records)? 859.6 _
4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet? X
5. Lowest dam crest elevation (operator records)? 865 Is water exiting outlet, but not entering inlet? X
6. If instrumentation is present, are readings - . ”

P e e e N/A Is water exiting outlet flowing clear? X
7. Is the embankment currently under construction? X 21. Seepag'e (specify location, if seepgge carries fines,

and approximate seepage rate below):

8. Foundation preparation (remove vegetation, stumps, .
topsoil in area where embankment fill will be placed)? N/A From underdrain X
9. Trees growing on embankment? (If so, indicate . . 5

largest diameter below) X At isolated points on embankment slopes? X
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trash racks clear and in place? N/A From downstream foundation area? X
13. De_pressw_)ns or sinkholes in tailings surface or X "Boils" beneath stream or ponded water? X

whirlpool in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? See Comment | 23. Water against downstream toe? X X
17. Cracks or scarps on slopes? see Comment | 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for

further evaluation. Adverse conditions noted in these items should normally be described (extent, location,

volume, etc.) in the space below and on the back of this sheet.

Inspection Issue #

Comments

1. Bi-annua documented inspection of pond system by on-site Environmental and Safety Specialist;

plant personnel perform daily inspection - not documented.

2. Secondary pond pool elevation (highest) listed.

3.

Pipe in discharge pond listed.

9, 17 & 18. Vegetation too tall to inspect embankment closely.

23. Locations on East Dike of Secondary Pond.

EP

A FORM -XXXX
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U. S. Environmental Protection Agency

.%:_ M .ﬁ:
1_,._1-: :-q._.l*-"k
Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit # _64-69-1-03 INSPECTOR Dotson/Black

Date 06/14/2011

Impoundment Name _Main ash pond (Secondary, Polishing & Discharge Ponds)

Impoundment Company Interstate Power & Light - Sutherland Generating Station

EPA Region VII

State Agency (Field Office) Address

Name of Impoundment

(Report each impoundment on a separate form under the same Impoundment NPDES Permit
number)

New X Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? X

IMPOUNDMENT FUNCTION: Secondary & Tertiary Settling of CCW, surface runoff

and other plant waste streams.

Nearest Downstream Town : Name La Grand

Distance from the impoundment _5 miles

Impoundment

Location: Longitude _ -92 Degrees 51 Minutes _18.13 Seconds
Latitude 42 Degrees 02 Minutes _50.83 Seconds
State _ 1A County Marshall

Does a state agency regulate this impoundment? YES NO X

If So Which State Agency?__ N/A

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESSTHANLOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

X L OW HAZARD POTENTIAL: Dams assigned the low hazard potential

classification are those where failure or misoperation results in no probable loss of
human life and low economic and/or environmental losses. Losses are principally
limited to the owner’s property.

SIGNIFICANT HAZARD POTENTIAL : Dams assigned the significant

hazard potential classification are those dams where failure or misoperation results

in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard

potential classification are those where failure or misoperation will probably cause

loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
Release would stay within plant (IPL) property. (No adjacent major river or

stream, operation water obtained from wells.)

EPA Form XXXX-XXX, Jan 09 2
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CONFIGURATION:

CROSSVALLEY

original
ground

SIDE-HILL

w7 DIKED

Water or ccw

original ground

INCISED

Water or ccw

AR
5

= original
ground

Cross-Valley
Side-Hill
X _Diked (Construction within former ash management area)
Incised (form completion optional)
Combination Incised/Diked

Embankment Height 7 feet Embankment Material___ Clay
Pool Area 6.18 acres acres Liner N/A
Current Freeboard _3.4 feet  Liner Permeability _N/A

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

Open Channel Spillway TRAPEZOIDAL TRIANGULAR
X Trapezo idal Top Width Top Width
Triangular N —
Rectangular RN Y o
Irregular Bottom ‘ >
Width
Partial Flume from Secondary and
Polishing Pond RECTANGULAR IRREGULAR
Average Width
R I
bottom (or average) width
top width —I pepn [ Desth
X Drop inlet pipe from —
Discharge pond Width
______Outlet A
24” inside diameter
Material Inside | Diameter
corrugated metal
welded steel
X __concrete* * w/metal cap
\ 4

plastic (hdpe, pvc, etc.)
other (specify)

Is water flowing through the outlet? YES_ X NO

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By Hard Hat Services, Inc.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

EPA Form XXXX-XXX, Jan 09
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Has there ever been a failure at this site? YES

If So When?

NO

If So Please Describe:

EPA Form XXXX-XXX, Jan 09




Has there ever been significant seepages at this site? YES NO

If So When?

IF So Please Describe:
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EPA Form XXXX-XXX, Jan 09
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Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past seepages or breaches
at this site? YES

NO

If so, which method (e.g., piezometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



APPENDIX B

SITE PHOTO LOG MAP AND SITE PHOTOS

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




-
<
w
=
-
.
O
(&
L
-
—
p
)
o
<L
<L
o 8
w
2,
-

: REV. No.:

UNITED STATES ASSESSMENT OF DAM SAFETY OF
: COAL COMBUSTION SURFACE IMPOUNDMENTS pate:

ENVIRONMENTAL PROTECTION AGENCY

: INTERSTATE POWER AND LIGHT COMPANY poeete
AMEC Earth & Environmental SUTHERLAND GENERATING STATION, .
690 Commonwealth Business Center um MARSHALLTOWN, IA Figure No:
11003 Bluegrass Parkway : SITE MAP

Louisville, KY 40299 -1




NP-1
LOOKING WEST AT CCW AND OTHER
WASTESTREAM INLET PIPES FROM PLANT

NP-2

LOOKING NORTH AT INLET OF OUTLET PIPE

AMEC Earth & Environmental UNITED STATES
1003 Buuagpass Paskmy aneé? ENVIRONMENTAL
o __PROTECTION AGENCY
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS " caE OATUE OATE: 71311
e INTERSTATE POWER AND LIGHT COMPANY R | PTG 21080191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA [sessenr Tsous T O
NORTH POND SITE PHOTOS B-2




LOOKING EAST AND DOWN AT OUTLET OF PIPE
FROM NORTH POND TO SECONDARY POND

AMEC Earth & Environmental

o ke UNITED STATES
11003 Blusgrass Parkovay ENVIRONMENTAL
1 T PROTECTION AGENCY
ST R =
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE Tha
i INTERSTATE POWER AND LIGHT COMPANY L e
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  [Froxcrion PAGENO.. |
NORTH POND SITE PHOTOS B-3
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SP-1
LOOKING NORTH AT CCW INLET PIPE TO SOUTH POND.
NORTH POND ABOVE AND TO THE RIGHT

SP-2
FROM SOUTH CREST LOOKING EAST AT
INLET OF OUTLET PIPE FROM SOUTH POND

AMEC Earth & Environmental UNITED STATES
1100 Bluageams Poemy aneé? ENVIRONMENTAL
o __PROTECTION AGENCY
mmwwmwmwmmmmwm CAE OAT o TN
e INTERSTATE POWER AND LIGHT COMPANY R | PTG 21080191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  [rrsscron— oo e
SOUTH POND SITE PHOTOS B4




SECP-1
LOOKING WEST AT START OF SECONDARY POND. STEEP/BARE SLOPES ON
NORTH INTERIOR EMBANKMENT. NOTE GRADE (TRUCK) TO NORTH

SECP-2
LOOKING SOUTHWEST AT INTERIOR OF SECONDARY POND. STEEP AND
BARE SLOPE AREA AT SOUTH POND INLET IN BACKGROUND

AMEC Egrth & E?.\lenmental R ™™ UNITED STATES
11003 Blusgrass Parkovay @ ENVIRONMENTAL
T = __PROTECTION AGENCY
PROJECT DWNBY: DATUM: DATE:

ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE Tham
e INTERSTATE POWER AND LIGHT COMPANY b LS PRORCTNG: - 108.0191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA [sroxciion. . |soAE: PAGE NO.. |
SECONDARY POND SITE PHOTOS B-5




SECP-3
LOOKING NORTH AT INTERIOR AND WEST DIKE US SLOPES OF SECONDARY
POND, STEEP/BARE AREA AT INLET FROM SOUTH POND (TOP LEFT)

SECP-4
LOOKING WEST AT US SLOPES OF SOUTH DIKE OF SECONDARY POND.
TALL VEGETATION, SLOUGHS OBSERVED ON US SLOPE

AMEC Earth & Environmental =T UNITED STATES
80 Commmmest Cort aneég ENVIRONMENTAL
T = __PROTECTION AGENCY
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS i e oA Tham
e INTERSTATE POWER AND LIGHT COMPANY b LS PRORCTNG: - 108.0191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  [ssacro teas o]
SECONDARY POND SITE PHOTOS B-6




SECP-5

LOOKING SOUTH AT INTERIOR AND WEST EMBANKMENT OF SECONDARY POND

SECP-6
LOOKING NORTHEAST AT WEST UPPER SECTION OF
SECONDARY POND. ROCK AT TOE OF INTERIOR SLOPES

AMEC Earth & Environmental

690 Commonwealth Center
11003 Bluegrass Parkway ame
Louisville, Ky 40299

(502) 267-0700

CLIENT LOGO
e

CLIENT

UNITED STATES
ENVIRONMENTAL
PROTECTION AGENCY

PROJECT
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS

DWN BY:

CAE

DATUM:

DATE: 1

3M

TITLE INTERSTATE POWER AND LIGHT COMPANY
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA
SECONDARY POND SITE PHOTOS

CHK'D BY:

JHB

REV. NO.:

PROJECT NO:

3-2106-0191

PROJECTION:

SCALE:

PAGE NO..

B-7




SECP-7

LOOKING NORTHEAST AT INTERIOR OF START OF SECONDARY
POND. STEEP SLOPES AND TALL GRASSES ON NORTH BANK

SECP-8
LOOKING SOUTHEAST AT INTERIOR OF SECONDARY POND

AMEC Earth & Environmental

CLIENT LOGO

."- - v

CLIENT

UNITED STATES

1005 Blucgrass Parkway ameé? ENVIRONMENTAL
l602) 267.0700 PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE:
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE 713
T INTERSTATE POWER AND LIGHT COMPANY R g | TN PROCTNG: 2106.0191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  [mromcron TsonE AGEND
SECONDARY POND SITE PHOTOS B-8




SECP-9
LOOKING EAST AT SOUTH INTERIOR OF SECONDARY POND.
INTERIOR FINGERS COMPLETED IN 2006 IN BACKGROUND

SECP-10
LOOKING EAST-SOUTHEAST AT INTERIOR OF SECONDARY POND.
WEST (START) IN FOREGROUND, EAST (END) IN BACKGROUND

CLIENT

AMEC Earth & Environmental B UNITED STATES
11005 Blocgrass Py ame@ ENVIRONMENTAL
e 602) 3670700 PROTECTION AGENCY
. DATUM: :
F,RO;J\I;CSTESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS PNEY A PATE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, 1A sercionrTsons TN
SECONDARY POND SITE PHOTOS B-9




SECP-1

FROM START OF FINGER ACROSS FROM SOUTH POND
LOOKING EAST AT INTERIOR OF POND

SECP-12
LOOKING NORTH AT US SLOPES OF WEST DIKE OF SECONDARY POND,
TALL VEGETATION, STEEP/BARE AREA AT INLET FROM SOUTH POND

AMEC E:!th & Er;vironmental @ .@ UNITED STATES
ommonweal nter
11003 .Blu.egrass Parkway a' ’ ' E NVI RO N M E NTAL
L 02) 267 0700 e PROTECTION AGENCY
DWN BY: DATUM: DATE: 71311

CLIENT LOGO

CLIENT

PROJECT
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS

CAE

TITLE INTERSTATE POWER AND LIGHT COMPANY
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA
SECONDARY POND SITE PHOTOS

CHK'D BY:

JHB

REV. NO.:

PROJECT NO:
3-2106-0191

PROJECTION:

SCALE:

PAGE NO..

B-10




SECP-13
LOOKING SOUTH AT US SLOPES OF EAST DIKE, INTERIOR, AND OVERFLOW
DIKE BETWEEN SECONDARY AND POLISHING PONDS, TALL VEGETATION

SECP-14

LOOKING EAST AT US SLOPES OF SECONDARY POND,
TALL VEGETATION AND ISOLATED ERODED AREAS

CLIENT LOGO

CLIENT

AMEC Earth & Environmental UNITED STATES
690 Commonwealth Center
11003 Blucgrass Pariway ame @ ENVIRONMENTAL
Louisville, Ky 40289
(502) 267-0700 PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE:
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, 1A sercionrTsons TN
SECONDARY POND SITE PHOTOS B-11




SECP-15

LOOKING SOUTH AT EAST DIKE CREST AND
DOWNSTREAM EMBANKMENT

SECP-16

LOOKING SOUTH AT CREST AND DS SLOPE OF EAST DIKE OF
SECONDARY POND, WATER AT TOE OF DOWNSTREAM SLOPE

AMEC E)?crth & Er;vi ronmental @ SUENT 1020 UNITED STATES
ommonweal nter
11003 .Blu.egrass Parkway a' ’ , E NVI RO N M E NTAL
L 02) 267 0700 e PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE: 71311

CLIENT

ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS

TITLE INTERSTATE POWER AND LIGHT COMPANY
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA
SECONDARY POND SITE PHOTOS

CHK'D BY:

JHB

REV. NO.:

PROJECT NO:
3-2106-0191

PROJECTION:

SCALE:

PAGE NO..

B-12




SECP-17
LOOKING WEST AT DS SLOPES AND CREST OF SOUTH
DIKE OF SECONDARY POND, TALL VEGETATION

SECP-18

LOOKING EAST AT CREST OF SOUTH DIKE OF SECONDARY
POND, TALL VEGETATION ON US AND DS SLOPES

i CLIENT LOGO CLIENT
AMEC Earth & Environmental = UNITED STATES
690 C Ith Cel
11003 Blucgrass Parkway ame ENVIRONMENTAL
e 602) 3670700 PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE:
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRORCTNG: o106.0191

SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA
SECONDARY POND SITE PHOTOS

PROJECTION:

SCALE:

PAGE NO..

B-13




SECP-19

LOOKING SOUTHEAST FROM SECONDARY POND,

WATER AT AND BEYOND TOE OF DS SLOPE

SECP-20

LOOKING SOUTHEAST AT POND TO EAST OF EAST DIKE

CLIENT LOGO

CLIENT

AMEC Ema:th & E?ewronmental UNITED STATES
ommonweal nter
11003 Bluegrass Parkway ame E NVI RO N M E NTAL
Louisville, Ky 40299
(502) 267-0700 PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE:
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  Frorcon 1 sons T
SECONDARY POND SITE PHOTOS B-14




SECP-21
LOOKING NORTH AT CREST AND SLOPES OF SECONDARY
AND POLISHING PONDS, TALL VEGETATION ON SLOPES

AMEC Earth & Environmental CL'EN.T.:C_)GO CLIENT UNITED STATES
11005 Blocgrass Py ame@ ENVIRONMENTAL
e 602) 3670700 PROTECTION AGENCY
- DATUM: :
PRO/E%[ESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS PNEY A PATE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, 1A sercionrTsons TN
SECONDARY POND SITE PHOTOS B-15




PP-1
LOOKING SOUTHWEST AT INTERIOR AND WEST DIKE OF POLISHING POND.
STEEP SLOPES, SLOUGH AREAS, AND TALL VEGETATION

PP-2
LOOKING NORTHWEST ACROSS POLISHING POND,
STEEP SLOPES, TALL AND SOME BRUSHY VEGETATION

AMEC Earth & Environmental =T  UNITED STATES
0 comorwua core aneé? ENVIRONMENTAL
T __PROTECTION AGENCY
PROJECT A DATUM: DATE:

ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE Tham
e INTERSTATE POWER AND LIGHT COMPANY bl s PTG 21080191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  [somsroertsons A
POLISHING POND SITE PHOTOS B-16




PP-3
LOOKING NORTHWEST ACROSS POLISHING POND, STEEP/BARE
INTERIOR SLOPES, RECENT REPAIR (RIP-RAP) ON EAST DIKE

PP-4
LOOKING NORTH AT CREST AND US SLOPE OF EAST DIKE OF
POLISHING POND, RECENT REPAIR (RIP-RAP) ON EAST DIKE

CLIENT LOGO

CLIENT

AMEC Earth & Environmental UNITED STATES
690 Commonwealth Center
11003 Blucgrass Pariway ame ENVIRONMENTAL
Louisville, Ky 40289
(502) 267-0700 PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE:
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, 1A sercionrTsons TN
POLISHING POND SITE PHOTOS B-17




PP-5

LOOKING NORTHEAST AT TOP END OF POLISHING POND.
BRUSHY VEGETATION ON INTERIOR SLOPES

PP-6

LOOKING SOUTHWEST AT WEIR AND OVERFLOW AREA
BETWEEN SECONDARY AND POLISHING POND

CLIENT

AMEC Earth & Environmental B UNITED STATES
11005 Blocgrass Py ame@ ENVIRONMENTAL
e 602) 3670700 PROTECTION AGENCY
. DATUM: :
F,RO;J\I;CSTESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS PNEY A PATE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, 1A sercionrTsons TN
POLISHING POND SITE PHOTOS B-18




DP-1
DISCHARGE POND OUTLET STRUCTURE AND
EMERGENCY OVERFLOW INLET

DP-2
LOOKING SOUTH AT DISCHARGE POND PARTIAL FLUME
INLET WITH SOLAR POWERED FLOW METER

AMEC Earth & Environmental UNITED STATES
1100 Bluageams Poemy aneég ENVIRONMENTAL
o __PROTECTION AGENCY
mmwwmwmwmmmmwm CAE oATH o TN
e INTERSTATE POWER AND LIGHT COMPANY R | PTG 21080191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, A  rescioe Teos ]
DISCHARGE POND SITE PHOTOS B-19




DP-3

DP-4

BUBBLER POOL/OUTLET DITCH
i CLIENT LOGO CLIENT
AMEC IsEg?crth & Er;\c ronmental P UNITED STATES
1108: .Bll{ﬁgral(ssz)azdg(;vay ame ENVI RON ME NTAL
(502) 267-0700 PROTECTION AGENCY
PRO/-‘{Z%FESSMENT OF DAM SAFETY OF COAL GOMBUSTION SURFACE IMPOUNDMENTS DINBY g [T oATE 71311
TITLE INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA  orcon Tsois SAGENG
DISCHARGE POND SITE PHOTOS B-20




OP-1

TREE MARKS LOCATION OF INLET OF OUTLET DITCH PIPE FROM PROPERTY

i

3

M
¥
b
5

oP-2

SURFACE DRAINAGE CATCH BASIN AND MANHOLE FOR POND OUTLET
DITCH ON WEST SIDE OF PLANT PROPERTY

AMEC Earth & Environmental UNITED STATES
100 Bhuagpams Patorsy aneég ENVIRONMENTAL
o __PROTECTION AGENCY
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS oATA OATE: 7311
e INTERSTATE POWER AND LIGHT COMPANY RV, N0 PROJECT NO: 3-2108-0191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, IA PAGE NO.. |
OUTLET PIPE/DITCH SITE PHOTOS B-21




oP4

LOOKING EAST AND DOWNSTREAM OF ROADSIDE DITCH

CLIENT LOGO

CLIENT

AMEC Earth & Environmental UNITED STATES
690 C Ith Cel
11003 Blucgrass Parkway ame ENVIRONMENTAL
e 602) 3670700 PROTECTION AGENCY
PROJECT DWN BY: DATUM: DATE:
ASSESSMENT OF DAM SAFETY OF COAL COMBUSTION SURFACE IMPOUNDMENTS CAE 71311
T INTERSTATE POWER AND LIGHT COMPANY BR[O PRI 21060191
SUTHERLAND GENERATING STATION, MARSHALLTOWN, 1A sercionrTsons TN
QOUTLET PIPE/DITCH SITE PHOTOS B-22




APPENDIX C

INVENTORY OF PROVIDED MATERIALS
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INVENTORY OF PROVIDED MATERIALS

. RE Alliant Sutherland FTP Site_files

Re Alliant Sutherland MPDES_files

Re Marshalltown fsh Landfill_files
T 2010 IDNR Inspection Suth NPDES.pdf
‘*__!l] 2011 clarify photos at pond discharge are...
T3] 2011 Pond Piping Elevations.pdf
| Acoendix D.pdf
T CBI Utility Comment part 1 of 2 Sutherla...
T CBI Utility Comment part 2 of 2 Sutherla...
2 Genco Standard Guide for Pond Inspecti...
T2 HHS Field Investigation Report - Comple...
T HHSI Options Analysis Report - Final 12_..
T IPL - Sutherland Generating Station Locat...
T Map Property Boundary 2673_001.pdf
T Map Property Parcels Photo.pdf
T2 Old Dwg 1958 location 1-2060-0-D-W051...
T Old Dwg 1961 location.pdf
7 Phase - Polishing Pond Design 4_3_06.pdf
72| Phase II - Final Design.pdf
| RE Alliant Sutherland FTP Site.htm
|| Re Alliant 5utherland NPDES.htm
|| Re Marshalltown Ash Landfill.htm
%] 5G5S A5-3 WB-1.pdf
T2 Sutherland 2006 NPDES Permit.pdf
T Sutherland Ash Pond Inspection 04_21_2...
7 Sutherland Pond Inspection 11_20_2010.p...

72| Sutherland Station narrative description....
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craig.foster
Text Box
INVENTORY OF PROVIDED MATERIALS


APPENDIX D

SLOPE STABILITY AND HYDRAULIC ANALYSIS
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. CONFIDENTIAL BUSINESS INFORMATION

aether

June 17, 2011

Mr. William Skalitzky 154.006.005
Alliant Energy

4902 N. Biltmore Lane

Madison, WI 53718

Re:  Ash Pond Slope Stability and Hydraulic Analysis
Sutherland Generating Station — Marshalltown, 1A

Mr. Skalitzky;

Aether dbs, reports our findings from the Ash Pond Slope Stability and Hydraulic Analysis
performed for the Sutherland Generating Station. The purpose of the study is evaluation of the
stability of the bottom ash settling ponds under 100-year storm flow and for both seismic and
rapid drawdown induced loadings. The analysis is based on existing data on the generating
station subsurface conditions, ash pond dike conditions, and surface drainage arrangements. The
data pertinent to the evaluation is provided in the attachments.

The ash ponds are capable of routing a SCS Type I, 24-hour, 100 year storm without
overtopping. The outer dikes of the ash pond have a factor of safety greater than the standard
acceptable factor of safety of 1.5 for static stability and 1.0 for earthquake stability. The exterior
dikes are constructed of clay and there is no rapid drawdown stability issue.

Background

The Sutherland Generating Station is a fossil-fueled electric generating plant consisting of three
steam electric generators, three combustion turbine units, and two diesel oil generators. Coal is
the primary fuel and each unit has the capability to use natural gas as a secondary fuel. The
power plant's three units have a total rated capacity of 146 megawatts. The generating station
including the coal stockpile and ash management facility are shown on Figure 1.

Bottom ash and fly ash from the coal fired boilers are sluiced to settling ponds east of the power
plant at a flow rate of 700 gallons per minute. In addition, smaller quantities of cooling tower
blow down, air compressor cooling water, and boiler blow down flow to the ash ponds. Bottom
ash and fly ash settle in the ponds and are removed for beneficial reuse or disposal. The water
from the ponds discharges through a 24-inch diameter circular overflow weir in the Northeast
corner of the ash management area.

During storm events the pond also receives storm water runoff from the generating station and
the coal storage pile.
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CONFIDENTIAL BUSINESS INFORMATION

In 2006, the secondary ash settling pond was reconfigured with the addition of a polishing pond
at the Northeast corner and internal dikes were added within the main pond to lengthen the travel
path and facilitate fly ash removal, Attachment A. The primary settling ponds are used to settle
and remove ash on a regular basis. The secondary pond is used to settle the finer ash with less
frequent removals. Discharge is through an NPDES permitted outfall.

Drainage

The coal pile has underground drain tiles which direct infiltration to the ash settling ponds.

Storm water runoff from the powerhouse and the surrounding area is also directed to the ash
ponds. For assessment of the storm water inflow to the ash pond, the plant area, the ash
management area and the coal pile storm water is routed to the ash ponds. The storage lag that
occurs in the coal pile underdrain system is not modeled and some areas of the plant that may not
discharge directly to the ash ponds are included in the inflow to the ponds. The total area
contributing to the ponds is 57 acres, Figure 1.

Hydrology and Hydraulics

The secondary ash settling pond overflows at elevation 862.4 feet. The polishing pond
overflows at elevation 861.6 feet. The two ponds are separated by a lower elevation dike with a
static mixing channel, Attachment A. During an extreme hydrological event, the small dike
separating the secondary ash settling pond from the polishing pond will overtop and the two
ponds will work together as a single pond with an approximate surface area of 6 acres.

After the polishing pond, water discharges through a flow monitoring flume to a small discharge
pond with a circular overflow weir at elevation 860.4 feet. During a severe storm the water may
overtop the internal weir of the small discharge pond to reach the overflow weir.

A 100-year, SCS Type 2, 24-hour storm for Marshall County, lowa is 6.6 inches of
precipitation’. A runoff Curve Number of 89 was used in the storm hydrograph calculation.

The curve number is based on weighting the relative percentages of ash, coal, grass, and
industrial uses at the generating station. A hydraulic length of 1920 feet was used for the longest
flow path to the ponds, Attachment B.

Hydraflow by Intelisolve? was used to generate and route the storm hydrograph through the
secondary settling pond, the polishing pond and finally the small discharge pond. The starting
pond elevation was specified as the normal water elevation of 862.4 feet in the secondary ash
pond and 861.6 feet in the polishing pond. The reservoir routing model predicts a maximum rise
to water elevation 864.4 feet during the storm leaving a freeboard of slightly more than 6-inches,
Attachment B. The discharge pond reaches a storm elevation of 862.5 feet which is 1.5 feet
below the outer dike height of 864 feet.

! United States Department of Commerce, Rainfall Frequency Analysis of the United States,
2 Intelisolve. Pond Routing Software Hydraflow, 2002
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CONFIDENTIAL BUSINESS INFORMATION

Sutherland Generating Station Personnel® report that the site received four inches of rainfall on
November 4, 2003 and the water level in the secondary ash pond rose only 6 to 7 inches above
the normal operating elevation. The historical event indicates that the analysis is conservative.

Ash Pond Dike Stability

Surface soil in the ash management area is Zook Clay (low plasticity clay with 5-7% organic
content) USCS Marshall County Soil Survey®. During an investigation of the ash pond dikes in
2006 by Hard Hat Services the dikes were found to be constructed of the Zook Clay, Attachment
A. Field characterizations of the clay unconfined compressive strength made with a pocket
penetrometer are shown on the five boring logs from the outer dike of the ash pond. The
cohesive strength of the clay (unconfined compressive strength divided by 2) is charted versus
depth in Attachment C. All five borings produced similar strength results showing a strong crust
(very stiff to hard clay above a depth of 4 feet) with stiff to firm clay underneath.

Two dimensional limit equilibrium slope stability analyses were performed on a conservative
idealized cross-section that corresponds best with the outer dike along the southern edge of the
active fly ash management area, Figure 1. The southern dike is a little narrower than the eastern
outer dike and presumed higher, because the natural topography slopes slightly to the south,
Attachment D. Two to one side slopes were specified for the reconstruction of the inside of the
secondary ash pond and the available topographic information indicates that the outside dike
slopes were also built at a two horizontal to one vertical slope.

The specified height of the dike in the idealized cross-section is 13 feet based on the maximum
depth to native soils reported in the 2006 field investigation. The crest of the dike is at 865 feet
and the toe is at 852 feet for a 13 foot height. The bottom of the ash pond adjacent to the
southernmost dike is within the range of 851 feet to 855 feet. The 13 foot top width of the
idealized dike is the narrowest width measured on the Settling Pond Reconfiguration Drawing,
Attachment A.

The slope stability analysis assumes that the clay cohesion in the dike is the lowest strength
measured above a depth of 14 feet, 1,250 pounds per square foot (psf), and the cohesion below
the dike is the lowest strength measured below a depth of 13 feet, 1,000 psf, Attachment C.

Fine to medium sand with silt is present below the clay in the five nearest deep borings at
elevations ranging from 848 feet to 852 feet, Attachment E and F. The search for failure
surfaces in the Zook Clay was limited to a depth of 9 feet below the toe of the dike to avoid the
stronger sand below that depth. The sand is relatively dense and will not liquefy in a low
intensity earthquake.

® Correspondence with Mr. George Kueny of Sutherland Generating Station sent February 13, 2006.
* Soil Survey, Marshall County, lowa, United States Soil Conservation Service
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CONFIDENTIAL BUSINESS INFORMATION

The depth to rock is over 250 feet as shown by the Well Record for Well Number 6A,
Attachment G. Well Number 6A is located on Figure 1.

Program STABL5M (1996) from Purdue University> was used to analyze hundreds of potential
slip surfaces for each loading case. The program calculates a factor of safety based on the ratio
of the driving forces to the resisting forces along each potential slip surface. A calculated factor
of safety greater than one indicates stability along the surface analyzed. Because the dike
foundation soils are considered weaker than the dike, the most critical surface mode is a sliding
block failure as shown in Attachment H.

Only two loading cases / failure scenarios were analyzed because in the case of a clay dike, the
rapid drawdown case on the inside of the pond is essentially the same as the stability of the
outside of the dike. (Clay soils cannot drain quickly; hence short term seepage forces are not a
concern.)

1.) Ash pond water elevation at the normal elevation (862.6 feet) with a steady state seepage
face emerging above the toe of the slope. Because a cohesion only strength is
considered using undrained clay strength, the location of the seepage face does not
influence the Factor of Safety calculation. However, water pressure on the inside of the
dike can contribute to instability and it was included in the model.

2.) The small ponds at Sutherland Station do not pose a significant risk and contain
minimum volumes of coal combustion residue. The procedures of FEMA?® suggest that
the structures rate as low risk dams. For low risk structures, a probability of 10% in 50
years (return period of 475 years) is an acceptable standard. Consequently, a pseudo-
static earthquake analysis was completed using the effective peak ground acceleration for
a 475 year return period’. With dense soil under the site, a Site Class “D” was selected
for soil amplification giving a probable maximum horizontal earthquake acceleration of
0.019g for the ash ponds. The vertical earthquake force is specified as %/3 of the
horizontal earthquake force®.

The ten most critical potential failure surfaces for each loading case are shown in Attachment H.
The lowest Factor of Safety for each case is:

® STABL User Manual, By Ronald A. Siegel, Purdue University, June 4, 1975 and STABLS5 ...The SPENCER
Method of Slices: Final Report, By J.R.Carpenter, Purdue University, August 28, 1985

® Federal Emergency Management Agency, “Federal Guidelines for Dam Safety”, May 2005

" U.S. Army Engineer Research and Development Center, Vicksburg, MS., “DEQAS-R: Standard response spectra

and effective peak ground accelerations for seismic design and evaluation” Yule, D. E. Kala, R., and Matheu, E. E.

(2005),

 N.M.Newmark and W.J.Hall, “Procedures and Criteria for Earthquake Resistant Design”, Building Science Series

No. 46, National Bureau of Standards, U.S. Dept. of Commerce, Washington, D.C., 1973
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CONFIDENTIAL BUSINESS INFORMATION

Dike Stability Loading Case Minimum Factor of Safety
Static Conditions with Seepage Face 3.4
Earthquake with Seepage Face 3.2
Rapid Draw Down NA

Conclusion

The secondary ash pond working in conjunction with the polishing pond can pass a 100-year 24-
hour storm without overtopping.

The stability of the outer dike on the ponds is greater than the acceptable Factor of Safety
standard of 1.5 for static conditions®. The outer dike also shows a Factor of Safety greater than
the normally acceptable standard for Earthquake conditions (factor of safety greater than 1.0).

Respectfully Submitted,

- *;;7' g .

Thomas C. Wells, P.E.

=2y

Timothy J. Harrington, P.E.

° USACE,”Engineering Design Slope Stability, EM 1110-2-1902”, Table 3-1
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Attachment A

Field Investigation Report
Sutherland Generating Station
Bottom Ash Settling Pond

Source:
Hard Hat Services, March 31, 2006
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Attachment A

Field Investigation Report
Sutherland Generating Station
Bottom Ash Settling Pond

Source:
Hard Hat Services, March 31, 2006
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Attachment B

Hydrological and Hydraulics Study

Aether dbs, December 31, 2010

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=



Thomas C. Wells
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Attachment B

Hydrological and Hydraulics Study


Aether dbs, December 31, 2010



Hydrograph SummasyiReReIAL BUSINESS INFORMATION Page

Hyd. | Hydrograph Peak Time Time to Volume Inflow Maximum Maximum Hydrograph

No. type flow interval peak hyd(s) elevation storage description
(origin) (cfs) (min) (min) (acft) (ft) (acft)

1 SCS Runoff | 92.95 10 790 24.867 e B Sutherland Station

2 Reservoir 65.48 10 840 24.862 1 864.39 9.532 Through Secondary Pond

3 Reservoir 64.12 10 860 24.858 2 864.39 3.343 Polishing Pond

4 Reservoir 64.14 10 850 24.858 3 862.51 0.061 Discharge Pond

Proj. file: Marshalltown2.gpw

Return Period: 100 yr

Run date: 12-31-2010

Hydraflow Hydrographs by Intelisolve
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Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Sutherland Station

Hydrograph type = SCS Runoff Peak discharge = 92.95 cfs
Storm frequency = 100 yrs Time interval = 10 min
Drainage area = 57.00 ac Curve number = 89

Basin Slope = 01% Hydraulic length = 1920 ft
Tc method = LAG Time of conc. (Tc) = 130.6 min
Total precip. = 6.60 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484

Hydrograph Volume = 24.867 acft
Hydrograph Discharge Table

h Time -- Outflow Time -- OQutflow Time -- Outflow Time -- Outflow
z (hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs)
(1] 6.0 0.95 11.67  14.06 17.33  9.12 23.00 445
6.17 1.08 11.83  19.20 17.50  8.83 2317 442
E 6.33 1.21 12.00  28.89 1767  8.56 2333  4.39
6.50 1.35 1217  39.07 17.83  8.31 2350  4.36
: 6.67 1.50 12.33  49.53 18.00  8.08 2367 4.33
6.83 1.64 12.50  60.09 18.17  7.87 23.83 430
(®] 700 179 1267  70.50 1833  7.67 2400 427
7.17 1.94 12.83  80.64 18.50  7.49 2417 420
o 7.33 2.10 13.00  89.18 18.67  7.32 2433  4.07
7.50 2.25 1317  92.95 << 1883  7.15 2450  3.90
a 7.67 2.41 13.33  89.25 19.00  6.99 2467  3.68
7.83 257 13.50  84.60 19.17  6.84 2483 342
(TH] 800 273 13.67  79.23 19.33  6.69 25.00 3.1
8.17 2.89 13.83  73.40 19.50  6.54 2517 276
:'_i 8.33 3.06 14.00  67.27 19.67  6.39 2533 236
e 8.50 3.24 1417  60.89 19.83  6.24 2550  1.99
8.67 3.44 1433  54.35 20.00  6.09 2567  1.65
: 8.83 3.65 1450  47.68 20.17  5.94 2583  1.35
9.00 3.88 14.67  40.94 2033  5.79 26.00 1.08
u 9.17 4.14 14.83  34.21 2050  5.65
u 9.33 4.42 15.00  27.53 2067  5.51
9.50 4.71 1517 2143 2083  5.38 ...End
q 9.67 5.03 15.33  17.12 21.00 5.6
9.83 5.37 1550  15.63 2117  5.14
10.00 5.73 15.67  14.48 2133  5.04
ﬂ 10.17 6.1 15.83  13.58 2150  4.94
10.33  6.53 16.00  12.82 2167  4.86
(a8 10.50  6.99 16.17  12.16 2183  4.79
Ll 10.67  7.51 16.33  11.58 2200 4.72
10.83  8.11 16.50  11.06 2217  4.66
11.00  8.82 16.67  10.60 2233 461
(Fp] 1117 963 16.83  10.17 2250 457
11.33  10.63 17.00  9.79 2267 452
:‘ 1150  11.85 1717  9.44 2283  4.49




Reservoir Report
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. Hydraflow Hyd hs by Intelisol
Reservoir No. 1 - Secondary yarafiow Fydrograpns by Inielisove

Pond Data
Pond storage is based on known values

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 862.40 00 0.000 0.000
1.00 863.40 00 4.800 4.800
2.00 864.40 00 4.800 9.600
3.00 865.40 00 4.800 14.400
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 2.00 20.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest El. ft = 862.40 863.40  0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 2.60 0.00 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = Broad Broad - -—
h Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
z N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
m Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft
E Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
:’ Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B Wr C Wr D Exfil Total
U' ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 862.40 0.00 0.00 0.00
o 0.10 0480 86250 - 016 000 - 0.16
0.20 0.960 862.60 0.46 0.00 0.46
0.30 1.440 862.70 0.85 0.00 0.85
0.40 1.920 862.80 1.32 0.00 1.32
0.50 2.400 862.90 1.84 0.00 1.84
0.60 2.880 863.00 2.42 0.00 2.42
m 0.70 3.360 863.10 3.04 0.00 3.04
0.80 3.840 863.20 3.72 0.00 3.72
> 0.90 4.320 863.30 4.44 0.00 4.44
1.00 4.800 863.40 5.20 0.00 5.20
[ | 1.10 5280  863.50 6.00 1.64 7.64
1.20 5.760 863.60 6.84 4.65 11.48
: 1.30 6.240 863.70 7.71 8.54 16.25
1.40 6.720 863.80 8.61 13.15 21.76
u 1.50 7.200 863.90 9.55 18.38 27.93
1.60 7.680 864.00 10.52 24.16 34.68
u 1.70 8.160 864.10 11.52 30.44 41.97
1.80 8.640 864.20 12.56 37.19 49.75
1.90 9.120 864.30 13.62 44.38 58.00
2.00 9.600 864.40 14.71 52.00 66.71
2.10 10.080 864.50 15.82 59.99 75.81
2.20 10.560 864.60 16.97 68.35 85.32
ﬂ 2.30 11.040 864.70 18.14 77.07 95.21
2.40 11.520 864.80 19.33 86.13 105.46
(a W 250 12,000 86490 - 2055 9552 - 116.07
2.60 12.480 865.00 21.80 10523 - 127.02
m 2.70 12.960  865.10 2307 11524 138.31
2.80 13.440 865.20 24.36 12556 - 149.92
2.90 13.920 865.30 25.68 136.16 - 161.84
m. 3.00 14.400 865.40 27.02  147.08 - 174.10
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. - Hydraflow Hyd hs by Intelisol
Reservoir No. 2 - Polishing yarafiow Fydrograpns by Inielisove

Pond Data
Pond storage is based on known values

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 861.60 00 0.000 0.000
1.00 862.60 00 1.200 1.200
2.00 863.60 00 1.200 2.400
3.00 864.60 00 1.200 3.600
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 1.00 24.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest El. ft = 861.60 863.50  0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 2.60 2.60 0.00 0.00
Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = Broad Broad - -—
h Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
Slope % = 0.00 0.00 0.00 0.00
z N-Value = .000 .000 .000 .000
Orif. Coeff. = 0.00 0.00 0.00 0.00
m Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft
E Note: All outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
:’ Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B Wr C Wr D Exfil Total
U' ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0.000 861.60 0.00 0.00 0.00
o 0.10 0120 86170 - 008 000 - 0.08
0.20 0.240 861.80 0.23 0.00 0.23
0.30 0.360 861.90 0.43 0.00 0.43
0.40 0.480 862.00 0.66 0.00 0.66
0.50 0.600 862.10 0.92 0.00 0.92
0.60 0.720 862.20 1.21 0.00 1.21
m 0.70 0.840 862.30 1.52 0.00 1.52
0.80 0.960 862.40 1.86 0.00 1.86
> 0.90 1.080 862.50 2.22 0.00 2.22
1.00 1.200 862.60 2.60 0.00 2.60
[ | 1.10 1320  862.70 3.00 0.00 3.00
1.20 1.440 862.80 3.42 0.00 3.42
: 1.30 1.560 862.90 3.85 0.00 3.85
1.40 1.680 863.00 4.31 0.00 4.31
u 1.50 1.800 863.10 4.78 0.00 4.78
1.60 1.920 863.20 5.26 0.00 5.26
u 1.70 2.040 863.30 5.76 0.00 5.76
1.80 2.160 863.40 6.28 0.00 6.28
1.90 2.280 863.50 6.81 0.00 6.81
2.00 2.400 863.60 7.35 1.97 9.33
2.10 2.520 863.70 7.91 5.58 13.49
2.20 2.640 863.80 8.48 10.25 18.73
¢ 2.30 2.760 863.90 9.07 15.78 24.85
2.40 2.880 864.00 9.67 22.05 31.72
(a W 250 3000 86410 - 1028 2899 - 39.27
2.60 3.120 864.20 10.90 36.53 47.43
m 2.70 3240  864.30 1153 4463  — 56.17
2.80 3.360 864.40 12.18 53.26 65.44
2.90 3.480 864.50 12.84 62.38 75.22
m. 3.00 3.600 864.60 1351 7199 - 85.50
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. . Hydraflow Hyd hs by Intelisol
Reservoir No. 3 - Discharge Pond yarafiow Fydrograpns by Inielisove

Pond Data
Pond storage is based on known values

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (acft) Total storage (acft)
0.00 860.40 00 0.000 0.000
1.00 861.40 00 0.029 0.029
2.00 862.40 00 0.029 0.058
3.00 863.40 00 0.029 0.087
4.00 864.40 00 0.029 0.116
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [D] [A] [B] [C] [D]
Rise in = 0.0 0.0 0.0 0.0 Crest Len ft = 6.30 0.00 0.00 0.00
Span in = 0.0 0.0 0.0 0.0 Crest EL ft = 860.40 0.00 0.00 0.00
No. Barrels =0 0 0 0 Weir Coeff. = 3.33 0.00 0.00 0.00
h Invert El. ft = 0.00 0.00 0.00 0.00 Weir Type = Riser - - -
Length ft = 0.0 0.0 0.0 0.0 Multi-Stage = No No No No
z Slope % = 0.00 0.00 0.00 0.00
N-Value = .000 .000 .000 .000
(IR orif. coefr. = 0.00 000 000 000
E Multi-Stage = n/a No No No Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft
Note: All outflows have been analyzed under inlet and outlet control.
:. Stage / Storage / Discharge Table
Stage Storage Elevation CilvA CivB CivC CilvD Wr A Wr B WrC Wr D Exfil Total
U' ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
o 0.00 0000 86040 - 000  — 0.00
0.10 0.003 860.50 0.66 0.66
0.20 0.006 860.60 1.88 1.88
0.30 0.009 860.70 3.45 345
0.40 0.012 860.80 5.31 5.31
0.50 0.015 860.90 7.41 7.41
m 0.60 0.017 861.00 9.75 9.75
0.70 0.020 861.10 12.28 12.28
> 0.80 0.023 861.20 15.01 15.01
0.90 0.026 861.30 17.91 17.91
=i 1.00 0029 86140 - 2098 20.98
1.10 0.032 861.50 24.20 24.20
: 1.20 0.035 861.60 27.58 27.58
1.30 0.038 861.70 31.09 31.09
u 1.40 0.041 861.80 34.75 34.75
1.50 0.044 861.90 38.54 38.54
u 1.60 0.046 862.00 42.45 42.45
1.70 0.049 862.10 46.49 46.49
1.80 0.052 862.20 50.66 50.66
1.90 0.055 862.30 54.93 54.93
2.00 0.058 862.40 59.34 59.34
2.10 0.061 862.50 63.84 63.84
ﬂ 2.20 0.064 862.60 68.45 68.45
2.30 0.067 862.70 73.17 73.17
(a W 240 0070  862.80 - 7800 - 78.00
2.50 0.073 862.90 82.92 82.92
m 2.60 0075  863.00 87.94 - 87.94
2.70 0.078 863.10 93.07 93.07
2.80 0.081 863.20 98.28 98.28
m. 2.90 0.084 863.30 10359 - 103.59
3.00 0.087 863.40 109.01 - 109.01
: 3.10 0.090 863.50 11450 - 114.50
3.20 0.093 863.60 120.09 - 120.09

Continues on next page...
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Stage Storage Elevation CivA CivB CivC CivD Wr A Wr B WrC Wr D Exfil Total

ft acft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
3.30 0.096 863.70 - 125.76 - - 125.76
3.40 0.099 863.80 - 13152 - -— 131.52
3.50 0.102 863.90 - 137.36 - - 137.36
3.60 0.104 864.00 - 14329 - - 143.29
3.70 0.107 864.10 - 14930 - -— 149.30
3.80 0.110 864.20 - 1556.39 - - 155.39
3.90 0.113 864.30 - 161.56 - -— 161.56
4.00 0.116 864.40 - 167.83 - - 167.83
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Q cfs

100

Hydrograph(s) 1 to 4

80

\

60
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0 I I I
00 3.3 6.6 99 132 16.5 19.8 23.1 26.4 29.7 33.0

Time (hrs)

‘Inflow Hydrograph‘
/ Hyd. 1

‘ Secondary Pond Outflow ‘

/ Hyd. 2

‘ Polishing Pond Outflow ‘
/ Hyd. 3

Discharge Pond Outflow ‘

/ Hyd. 4

Note: Hydrographs 3 & 4 are almost identical.



Thomas C. Wells
TextBox
Note: Hydrographs 3 & 4 are almost identical.
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Curve Number Calcs.xls

CONFIDENTIAL BUSINESS INFORMATION

Alliant Energy near Marshalltown - Sutherland Station
Ash Pond Analysis 154.006.005

Curve Number (CN) Calculation

Group D soils assumed (clay soils)

Plant Drainage Area => approximates a rectangle (see working drawing)

Total Drainage Area = 10.8" * 240'/" * 4" * 240'/" * acres / 43,560 SF = 57 acres (Conservative)
X Y SF Acres CN

Total 10.8 4 2488320 57.1 89

Different Areas have different Curve Numbers => areas approximated as rectangles

Ash 3 4 691200 15.9 91 Gravel Road
Coal 3.1 1.6 285696 6.6 91 Gravel Road
Grass 2.4 1.9 262656 6.0 80 grass cover > 75%
Grass 1.6 1.5 138240 3.2 80 grass cover > 75%
Difference (Rock, concrete, asphalt, plant, etc 25.5 91 Industrial CN
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Attachment C

CABENO Environmental Field Services, LLC
2006 Pocket Penetrometer Results

Strength data presented in Appendix A charted by Aether dbs, December 30th, 2010
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Attachment C

CABENO Environmental Field Services, LLC
2006 Pocket Penetrometer Results


Strength data presented in Appendix A charted by Aether dbs, December 30th, 2010
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Sample Depth in Feet
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Pocket Penetrometer Results (Presented as Cohesion)
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CONFIDENTIAL BUSINESS INFORMATION

Attachment D

Area Plan
Marshalltown Steam Power Station

Source:
lowa Light & Power Company 1957 Drawing
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Attachment D

Area Plan
Marshalltown Steam Power Station

Source: 
Iowa Light & Power Company 1957 Drawing
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CONFIDENTIAL BUSINESS INFORMATION

Attachment E

Selected Deep Soil Borings
Sutherland Generating Station

Source:
Preliminary Subsurface Investigation
Black & Veatch, May 14, 2007
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Attachment E

Selected Deep Soil Borings
Sutherland Generating Station

Source: 
Preliminary Subsurface Investigation
Black & Veatch, May 14, 2007



a“ CONFIDENTI@bFﬁHE“I\.IB%S INFORMATION BORING NO. BY-6

BLACK & VEATCH SHEET 1 0F 3
CLIENT N PFROJEGT PROJECT HQ.
Inferstate Power & Light Sutherland Staticn 145481
PROJECT LOCATION COORDINATES GROUND ELEVATION (DATUMY | TOTAL DEPTH
Marshalltown, lowa N 3479395.0¢ E S025039.0' B56.6 ft {(MSL) 80.5 {feet)
SURFACE CONDITIONS CODRDINATE SYSTEM CATE START DATE FIMISHED
Flat, grassy marsh, standing water, offset 28' south State Plane 0414007 04407
SOIL SAMFPLING LOGGED BY W e CHECKED BY APPROVED BY
w |wel @ B @ wiE R_5. Edwards se W. Bhadrirajy e E. Meyer
TS Y Py =
HEET HEEEIEEIEE m
A (B2 @ @ = = ul | w ™ 8
ROCK CORING ] E E - CLASSIFICATION OF MATERIALS REMARKE
e = E| Eloxf | %ful B 2
T zEzE z§ n% G4 o | Elal 2| &
EF} E=EEI au gu %E E % = w é
] i ] | al# @ | 6
1 Laes | FTd ity QLAY: dark gray: moist low plasticity. (TOPSOIL) | Boring advanced
= wifch-104" 10 hol loww
b oo Crm s —rmmm = e— - - = — — 5y slem auger. 3PT
% LAY, yellow-brown, meist, high plasticily perfonmead wi
™ - - - 1.6 % automatic
J/%/ hammer.
% qradifegg gray wisore Drowmn mottling
™| 2 - 15 {/1
* é [ Water
A ______ - encountered & £

setl 3 lalatsls|is SAND: browmish-yellow, loose; wet, medium to coarse during drilling.
: gramgd; welf geaded: reunded

grading medium fanse

EPTI 4 | 3 | 8 | 7 |12 |07

™ Below 11.5"
contingad w'
2-15ME6" fneyne
roker bit uging
bantomite med a5
drilling furd

SPT| 5 | S [T [ 8 |159 0

grading logse
SPT| B | B {4 |48 | D

grading medium Jense

BPT) 7 | F T || D “‘k

11

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

= B4
.Q% G grading loasa
w[sPTl 8 |5t 4| 3|7 |07 [ #32
i
5 -
L
i [ R
i
z f “7 - 328
b4
= [SPT| 9 £ 19 |15} 25 |08 a0 |
g I grading medium dense;, medium ko fing grained; rounded [ Driller repants
g i 826 o subrounded; winzunded cobbles cabhles.




@" ATCHCONFIDENTlébQIHa”EE S INFORMATION

BORING NO. BV-6

BLACK & VE SHEET 2 OF 3
CLIENT PROJECT PROJECT NOQ,
Interslate Power & Light Sutherland Station 45491
FROJECT LOCATION COORDINATES GROUND ELEVATION [DATUM| | TOTAL DEPTH
tarshalltown lowa M 34703950 E 5095035 0 B8S6.5 ft (M3} 80.5 (fest)
SURFACE COMDITIONS COORDINATE STSTEM CATE START DATE FINISHED
Flat_arassy marsh, standing water offset 28' south State Plane G 13/07 4514407
SOIL SAMPLING LOGGED BY e CHECKED 8Y APPROVED BY
— L. , Fam
w |we| 7 8 @ w B. 5 Fdwards =g V. Bhadviraiu  va E. Meyer
;‘Ugﬁh#n:nﬁ 5122 -
2E|28ug|zg|55 =328 2
o N E o 1 o W ﬂ : w iy 8
Wl ow
RQICK CORING H l‘: E - CLASSIFICATION OF MATERIALS REMARKS
wo|. 5 2| 8 S8 i Z|Y¥ & | E
ENIZEZ21521921851 8 | E (S| & | 3
DUIESIEW| o a0 Ear & | o | x| J
= M o Wow o |w| W o
arading fne to orarse grained; ine to coarse, angular
SPTY 10 B | 11| 22 | 06 aravei
36 T 10 373 gravel lense | Graval lensa
based on drilling
resislance.
SPT| 11 G G 5 11 |08

—_— e - . . - . .—————d_I.D-
R FrE] Silby SAND; dark aray. madium d s wet; fing grainagd:
B2 B R5 . aray. LI ense, Wil hing gracied;
SPT| 12| 3 {6 | 7 [12]08 [ 4] poorly graded
wd | g
ad [
T ] "
1T - e . au
| L ZILT; dark gray, very siff; st 10w plasticity;
SETP I3 & (1312135 |14 Mi' wittace sand (Glacial Till

" TV 14 recovered
wispit spoon.
PP = 1.51sf

FEL - Sulhariand Slamyr
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L
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L
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o
L
2
=

Y

S120AT 1 DA M




2. 1
ATCHCONFIPENTlébI%Ha”I\.IB S INFORMATION BORING NO. BV-6

BLACK & VE SHEET 3 OF 3
CLIENT PROJECT FROJECT MO,
Interstate Power & Light Sutherland Station 14548
FROJECT LOCATION COORDINATES GROUND ELEVATION [DATUM] | TOTAL DEFTH
Marshalltown _lowa N 3479385 0 E 5095039.0° 856 6 ft (MSL) 0.5 {fest)
SURFACE CONDITIONS COORDINATE SYSTEM CATE START DATE FIMISHED
Flat, grazsy marsh, standing water, offaet 28" south Siale Plane 04413407 04414407
S0IL SAMPLING LOGGED BY v GCRECKED BY APPROVED BY -y
w o (wel @ @9l @ i R. S Edwargs V. Bhadrirgiu  ve E. Meyer
I ] = T W W .
Aala@ml-T|o {25 Slazx =
I-ISFUE(EZIEE FLH(F0 w
- =£ o = = = o - L w
1] n=xE -] L L “ E E E (X =
ROCK CORING or t = E CLASSIFICATION OF MATERIALS REMARKS
o ; A L w E o
w Wl & g ZE T |4 = T
Eulzgizalz HEE P EY R R i
cHISX3 300020 O] e [X| @ é
OW|a g o E B E -3 H = E w | =£| 3
L el wlla il R o
1 L
Sl W | "PP=1510
SPTI 1B & [ & [ 8 [16 |14 N_"” 2.0l
h 88
- 190
z a4 |
Ll 728
grading stiff " TV 1BA,
z TV [ BA| - | - -l | Te recovered wispin
- SPUOT,
: FP = 1.75 tsf
2 |
@ -
o M grading very stiff C PP =225 sl
a SPT( 19| 7 | 2 |10 12|14 - Te2
PP = 3.0 t3f
> melzol - - | - | - {1a
PP = 251sf
I SPTj2i ) 8|9 | 2|18 |10
U. Botlom of Gonng
@ BD.5. Waler
z level not
recorded, Bonng
L backfiflled w/f
1 I cement bentanite
i groul an D4A14457.
{ 7T
Q. ]
£ 1 |rre
LLJ .-
E s |
)] 3 [
l:.l-:l‘ L
-] : =
— T84
x 3
o
3 ]
- g2 |
5 1 e
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E" CONFIDENTI@‘J}I’-&HE”I\_IE S INFORMATION BORING NO. BV-7

BLACK & VEATCH SHEET 1 OF 3
CLIENT FROJECT PROJECT HO.
Interstate Power B Light Sutherland Station 145431
PROJECT LOCATION CODORDINATES GROUND ELEVATICN [DATUM) | TOTAL DEPTH
Marshalltewn . lowa M 34790950 E S087105.0° 8538 ft (ML) 80.5 {faat)
SURFALE COMDITIONS COORDINATE SYSTEM OATE START DATE FINISHED
Aqricultural fietd off access road State Plane o4/1 107 G207
SCIL SAMPLING LAOGGED EBY e CHECKED BY APFROVED BY T
w |we| @ 4l @ wEEl R. 5 Edwards  «s V. Bhadriraju ~a E. Meyer
lalrT|oZ|ax| Ya¥
HEHEEEEEEEEE )
CAREE i e T [ Y O
u r
RACK CORING H ?_' E = CLASSIFICATION OF MATERIALS REMARKS
= | 2| zleg] | =|ul B ¢
Yylzglzh|zS o288 o | Elg| 2| &
o HEHEREE R R = i 2
O®lesorw|€g|eEn] & 1w A
M @ Eleg a W =
¥ -1 Silly CLAY, dark gray, meist; law plasticity {TOPSOIL) Baring advanced
3 wid- 172" 10 helterw
. - - - S e e e e e e w5 stem auger SPT
z L] Siley CLAY, dark gray, mgisl; 0w plasticity perarmed wi
i I IR IR I B L Bulematic
h harmaer.
Fl L e - ———— — — —1.n- '
P4 CLAY: gray-brown: mottied: most: high plasticity Below 4
wl 2 _ - |15 //'// Ccrntined w
% 2-16M6" tricone
m ¢ ® | mller bit uging
/ bantonite mud as
z / Jrilling L.
™| 3 - 1.5 aet i
a ”:“.-‘ _— e — — —— —— — — — — — — — —— mma e . .sa.
: sl AN DY yellow-brown; Ioose; wet, fing 1o medium grained;
well graded, witounded 1o sobrounded gravel
u SPT| 4 |2 |3 |36 [10],, a8
Bdd
n set| s[5 4| 8|95 08|
m 14 - geading medium dense
> set| 6 |6 |7 | 7| 14|08
— wl poe
O [
m iyl grading lnose
SPT| 7 5 L] Z B (08 Hi— 835
{ ¥ _ -k
a. 5 1 [  Driller reports
m S e grading wicobbles cobbles @ 23.4'.
g SPT| 6 ! 3 {4 | 8| 8 |14
Vil e
"?
-]
= - i
o
3 grading medium dense; cabbles grade out
5 SPT| 8 | 8 (10| 10|20 (13|, —
o
E' I .....




3. NCHCONFlDENTlébEM@EE S INFORMATION  BORING NO. BV-7

BLACK & VE SHEET 2 OF 3
CLIENT PROWECT FROJECT HO,
Interstate Power & Light Sutherland Station 145451
FROJECT LQCATION COCRDINATES GROUND ELEVATION {DATUM) | TOTAL DERTH
Marshallown, lowa N 2473085 0 ES0S71050¢) 8555 ft (MSL) __ 80.5 (faet)
SURFACE CONDITIONS COORDINATE SYSTEM DATE 2TART DATE FINISHED
Agncultural field off access road Shate Flane 0411407 QAM2Q7
SOIL SAMPLING LOGGED BY v |GHECKED BY APFROVED BY
w lwe| @l 8| B w E. 5 Edwards Y. Bhadrirajy  vg E. Meyer
giizdnled|odl-338 £
S EEIRE IR m
¢ (9wZ| w| w] w w [ E ey a
RECK CORING w | = z 9 CLASSIFICATION OF MATERIALS REMARKS
& ¥l = EE Elwl E o
wo|, u El_& i E Jb =
=3 S| o 3 W | o Al = o
sN|Sx(52(58|dpled| o | & | 5 i 3
OB EJ EU FSlen eo|l e | WL o
Z S o|lin| @ | o
3o [
F !l B Y----——-——--—--—-—-——— - — — ——— = - 33 H
i Ik Clayey SILT. dark gray; stiff; moisl; low plasticity
tal ' Rl TPP = 1.0 tsf
h SPT{ 1| 4 [ 4| 5|9 {20 I 1
- 11
r o e O
: i
1]
m - "‘_ ./ _____________________ 315
a8 818 av4  Gravelly SAND; gray, medium dense; wel; mediam e
z [ eharse grained. podrly graded; angular
’ EPTI i1 |17 | 4 | 7 | 1|0 |, ;515
@ “1
“ _-B“ grading dense
m SPT| 12 | a7 [ |16 | 47 [ 1B
s e
l I d Clayey FILT; dark gray; very stiff, maoist; low plasticity;
[ wilrace angular sand; [Glacial Till)
.- T
U I L1 PP =45 1sf
SPTI 13| 8 (12113125 117 | o I a08 i
(s 4 [
- 3 .1
- ER
< n- e | L]
1T 11
r S E
€ 1.
- 8oz ] . L
“ k| 1] arading hard PP =45 tsf
(a8 SPT| 14 | & (16| 17|33 |14 o
g 11
m b ss- 8O0 ?/'/
2 4 o
] ¢ 1 | I
: w] |
-] LI
wul Y] arading very stiif " PP = 2.5 sf
E|SPT] 15 [ 13| 14 | 13| 27 [ 10| o L ok 1 L
-3 I il Below GO
- I L1} continued w
= | U 4-144" 10 hollow
[ 02— TE4 ERY stern auger.
5 ] H |




E" CONFIDENTIébEIHaINLB S INFORMATION BORING NO. BV-7

BLACK & VEATCH SHEET 3 OF 3
CLIENT FROJECT FROJECT NO.
Interstate Power & Light Sutherland Stalion 145481
FROJECT LOCATION COCRDINATES GROUND ELEVATION {DATUM] (TOTAL DEPTH
Marshalltown, lowa N 3479095 0 E 5097105 0 32590 ft (MSL} B80.5 {feet)
SURFACE CONDITIONS COORDINATE SYSTEM DATE START DATE FINIFHED
Aqricultural field off access road State Plane o411/07 D4 207
SOIL SAMPLING LOMGGED BY i g CHECKED BY APPFROVED BY o
w twel @ B @B Ju E R. S Edwards se Y. Bhadriraju _vg E. Meyer !
eRled|-T|aXle:|_3Sfx
I HEEHEEEEE 5
G |wF] w] w| w| Fw H & v
N
ROCK CORING ﬁ e 5 9 CLASSIFICATION OF MATERIALS REMARKS
= * = = Liwl g o
w Lk E E E, Iit: xr | d o =
pulzo/zalzk| okl a [ & |a| X o
pHNSE>=z|2a(da|bo| 9] a | Z| o
oW IESEL B8 ED EQ| & | w| £ i é
HERE o | w| W o
14 o
752 g =
64 7 ! PP = 3.75 tsf
SPT| 16 | 8 | 13 | 14 | 27 | 1.2 ;
h €6 T80 1. ]
d 11
Z e
s m7es | ]
w i
I E " PP = 4.0 tsf
z SPT| 17 g 12|13 | 2% | 1.2 0 |- rra ;
L //
=) frol
u [2] _] - Tad4 -1
- - .-/?
| F 11
o | I 7P Y
T4 . ’ I~ PP = 3.0 1sf
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CONFIDENTIAL BUSINESS INFORMATION

Attachment F

Deep Soil Borings
Sutherland Generating Station

Source:
Subsurface Exploration, Sutherland Air Heater Building
TEAM Services, December 3, 2007



Thomas C. Wells
TextBox
Attachment F

Deep Soil Borings
Sutherland Generating Station

Source: 
Subsurface Exploration, Sutherland Air Heater Building
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CONFIDENTIAL BUSINESS INFORMATION

’
h
LOG OF BORING NO. 1 Page 1 o2
DWNER ARCIITECTAENGINEER
ST PROJIECT
Marshalllown, [owa Sutherland Air Heater Building
. {1 SAMPLES TESTS
G = = - -
g | E - =l 55 ai_
= DESCRIPTION 2|2 = x| S| = |2 |E2
& — o ﬁ o o = _— ol
= = 2 é 3| 2 |2 =
el . =223 ED| 3 |25 |82,
= Approx. Surface Elev.: 8593 1. = | EFI22 =] 2 |EY %;{
Fill -- SAND, with gravel and coal 5P | [AS 24
2.0 debrs, very dark gray %57 3 . HS
/ 3.0 Fine SAND 8s51|
o Lean CLAY. irace sand and fermous L 2(s5(12 | 3 | 282 1500°
/ statning. dark grayish brown and 57
% yellowish brovwn, medium stiff . Hs
//f- RD g 8513
L Jilty fine 1o medivm SAND, yellowish . -
brovwn, very loose 10 J5P | 3|SS|10 : 17.2
F- o] 120 2473 7
og D), trace pravel. —
L dark grayish brown, very loose - . -
= Brey & ISP 4SS 1™ [ 1 [ 152
o 152 i1
L dsp| s(ss| 1" [ 1
o 20 HS
q4SP | 6[S5| 0" [ 14
25 ] HS
o020 2973 ]
L ine to o N e Erav d -
ilt, li ish gray. medi .
21, bght brownish gray. medium J8B[ T(SS[a (12 [112
- 303 HS
P B[5Sj11" [ 16 | 135
i3

THE STRATIFICATION LIMES REFRESENT THE AFFROXIMATE BOUNDARY LINES
BETWEEN S0IL AND ROCK TYPES: IM-STTL, THE TRANSITION MAY BE GRADUDIAL

Calibrarey] Hawd Fenerometer

WATER LEVEL OORSERVATIONS BORING STARTED 11-13-07

WL | Wiy TEAM S . | BORING COMPLETED 11-13-07

- ervices, InC.j— Rig112  |[FOREMAN MG
o APPROVED RED |JOB# 1-2125
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y
LOG OF BORING NO. 1 Page 2o 2
OWNER ARCHITECTENGINEER
STE FROJECT
Marshalltown, Iowa Sutherland &ir Heater Building
3 SAMPLES TESTS
3 g = E e
o . - % = | B W | F |Zx
= DESCRIPTION = | & = E T 2| :E
T g [ > |z 2 |B |28
< = |l S|e|c |72 | = |T |PE
e - = o P = o |l
5 5 @SR |8 52| € |25122s
= Sl Z | =] [Fx | & |SF 1 DnE
Fine to coarse SAND, trace gravel and ] HES
sili, hght brownish gray, mediem -
-] 380 donse £11 1 —
Silty Fine 1 coarse SIA}\.D._trace gravel TP olSS 77 113 1150
7 and ferrous staining. olive gray. —
medium dense 40 . HES
[ JSp| 10SS]T8" [19 | 141
45
S ] 460 Rivy| HS
z//// Sandy lan CLAY, vace gravel very JCL[ T1[Ss[ie (19 | 167 |7500°
Z dark gray. very stiff 211 1 -]

Battom of Baring

THE STRATIFICATION LENES REPRESENT THE AFPROXIMATE BOLNDARY LIWES
BETWEEN SOIE A%D ROCK TYPES: TR-3TU, THE TRANSITION MAY RE GRADUAL

Calitamer] Hand Peneromerer®

WATER LEVEL OBSERVA TIONS BORING STARTED 11-13-07
wL |Z2 . whiy . BORTNG COMPLETEDR 11-13-07
8
- TEAM Services, Inc.}— Rigi1z oA MG
W AFFROVED RED |[/OB# 1-2125 |
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LOG OF BORING NO. 2 Page 1 of 3
DWSER ARCHITECTESUINEER
=ML FROJECT
Marshalltown, lowa Sutheriand Air Heater Building
. EAMPLES TESTS
= = s | |~
S - | & ~ | 2| 5|5 |3=
= DESCRIPTION S | 2| 23122 |55
= = | = > lzn]l 2|5 |2
= SiwEl=l2 T2 2|5 |E5
o~ L1020 |D =2 5 [&e D
Z Approx. Surface Elev.: 859.7 ft, s %5018 =21 % |EY %;"f
Fill -- Lean CLAY  trace sand, grave], CL | |AS 19 1)
+ 0 and organic matter, very dark brown 757 7 . 15
7 trace sang and ferro —_:
% staining, dark gray. stiff JEL] 2[ss]i2" | 5 | 223 3500+
% = IS
///J 8.0 8512
A Siley fine (o medivm SAND, yellowish T2 ;
brown. | *bF 3|85 16 5 17.7
103 Fis
12.0 2477 1
Silky fine o coarse SANT trace gravel, _"i
light vellowish brown, loose :"SF‘ 3 [ ST (7 (183
137 S
170 427 -
il € s ND_ trac vel —
ang ferrous staining. light olive 3 -
brown, medium dense 0 ISP 3|S3|12 13 6.4
202 TS
- color change to gray @ 22 —
ISP 6(ss[14" [ 10 | 126
25— As
303 'HS
. [
— color change o grayish brown, —:
. ; el i
becomes medium dense @ 32 15555 & [20 |0
35
THE STRATIFICATION LINES REPRESENT THE APTRCHIMATE BOUN BARY LINES Calibraied Hand Pesemgene
RETWEEN SOML AND ROCK TYPES FN.S0TU, THE TRANSITION MAY BE GRATHIAL
WATER LEVEL CBSERVATIONS BORING STARTED 11-13-07
WL (¥ wpy . BORMG COMPLETED L1-13.07
gl
WL TEAM SE”ICES’ Inc- RICH Rig 112 IF{)R-EMAN MG
L!.L'L APFROVED  RED |JDB=—' 1-213% y
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LOG OF BORING NO., 2 Page 2 of 3

UWNER | ARCHITEC TVENGINEER
SIE PROJECT

Marshalltown, Iowa Sutherland Air Heater Building
o~ SAMPLES TESTS
< g ANERE
3 -~ | § > | 2]y |7 |82
= DESCRIPTION £ | 2| x 511 £Z |EE
= = |#] > |22 | 2 (X |Z
= = v s |z E |z = 0
S = 23|52 2 2 28|88,

£ |3 Z| 2| = 52| F |BP|55F
0 Sikty fine arse SAND, trace gravel — HS
ang ferroys swaining, prayish brown. -
medium dense -
o ISP S[SS[10" [ 15 [107
0] =3
7 90 . R167|
A sSandy Jean I avel, very -
45
? ] HS
/ JCL 1TSS & [20 | 127
5’//1/ 0 HS
% =SCL| 12|85 18" |20 | 100
/ 55: s
é —HCL| 13(SS{18% |16 [ 118
/ 15!]: s
7// LA (S8 18 [ 19 125
é 65: 1%
hf// JCL] 13]SS[s [ 21 | 123
Z 703
THE STRATIFICATION LIWES REPRESENT THE APPRONIMATE BOUNDARY LINES Cafibrated Hand Penetromuter®
BETWEEN 5011 AND ROCE TYPES IN-5TTLL THE TRANSITION MAY BE GRADLUAL
WATER LEVEL ORSERVATIONS BORING STARTED 11-13-07
WL | Wiy . BORING COMPLETED 11-13-07
91

vy TEAM Services, Inc.| - TTRR T vr v
WL APPRGVED  RED | lOB=# 1-2125 |




CONFIDENTIAL BUSINESS INFORMATION

f Y
LOG OF BORING NO. 2 Page 3 of 3
OWNER ARCEHITECT/ENGINEER
SITE | PROJECT -
Marshalltown, Inwa Sutherland Air Heater Building_
. SAMPLES TESTS
& a > |2
= DESCRIPTION z |5 = & Tl = |2 |ZE
= - o] w|lz |= (=Zz=
= = i =Y S x| & |E O&
z %pﬁ%&fﬁfqa%%#:ﬁ
iz 127 |8|% w5 | £ |cB|S%E
? . HS
%] JCLL 168518 121 [ 123
% 55 HS
% -- becomes hard @ 77 — I ‘
/ —cL[ 17]s5]18" {29 [12.3
///i 810 7797] gp- F ’
Rottom of Boring l
)
M
1 ]
THE STRATIFICATION LINES REPRESENT THE AFPROXNIMATE BOCKDARY LINES Calitbrawd Hand Pencoroment*
BETWEFS SOl ANTD ROCK TYPES: IW-5ITU, THE TRARSITION MAY BE GRADUAL
WATER LEVEL OBSERVATIONS BORING STARTED 11-13-07
wi | wWhr . BORESG COMPLETED 11-13-07
91
— TEAM Services, Inc.| R Ti7 [FORMAN MG
WL APPROVED RED [J0B= 12125
b




CONFIDENTIAL BUSINESS INFORMATION

’
LOG OF BORING NO. 3 Page 1af2 |
OWNER ARCHITECT/ENGINEER
SITE IMRIECT
Marshalltown, lowa Sutherland Air Heater Building
N SAMPLES TESTS
3 3 2| |a
G - | - = E %:
= DESCRIPTION S |2 =| |B|<|E|Z |EE
= = el = * | = | = Z=
< = [z 2|8 B2 8|2 |82
=3 e 4 Sl Y S| o | =S
= Approx. Surface Elev.: 859.9 1t. S|4 g e ER | |ER %Ff
Filt — Lean CLAY, with sand. trace —CL| 1]|AS 56
gravel, organic matier, and coal - H5
10 debris, very dark brown o —
77 Lean CLAY, race sand and frrrous . 4
/ staining. dark gray and olive brown, SCL 215513 | 6 | 244 1500%*
/ medium stiff 5
/ - HS
% 8.5 gs14]
L Silty fine 1o medium SAND, dark -
yellowish brown, very loose jp3or | ST 18l
— HS
120 841G .
= 10 ooarse i, trace grave] —
light yellowish brown, medium dense -
]5—_SP 4185117 &1 | 164
] HS
JSP| 5(s8] 9 3
20 $ [ 16 |18
& : HS
B 3
- — color change to gray {d) 23' .
ne ] SP| 6|85 & |19 [13.7
25+
] HS
-- color change to grayish brown @ 28" ]
3(]—_5P T155)12° | 14 2.9
. HS
-- becomes dense @ 33 S
<P 135 [16.
357 B1SSHI5" [ 35 [ 16.0
THE STRATIRCATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES Calibratsd Hard Penetromesr
BETWEEN SHL AND ROCK TYPES. [N-STT, THE TRANSTTION MAY BE GRADUAL.
WATER LEVEL OBRSERVATIONG BOR MG STARTED 11-13-07
WL |¥ . Wiy BORING COMPLETED -13-
10 . 11-13-07
o TEAM Services, InC—— o oc
WL APFROVED  RED |[1OL# 1-2125 |
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r "
LOG OF BORING NO. 3 Page 2 of 2
OWNER, ARCHITECTENGLINEER
SITE PROJECT
Marshalltown, lowa Sutherland Air Heater Building
SANMPLES TESTS
3 S 1=lz |2
- = e — i | - = —
E DESCRIPTION < | 2|~ 2| |22 |E5
= E vl Ele| & Z | = |- =S5
= = 1835218 8| 2 |25(28:
e | S| z|E|e lzz | 2 |82 |55
Silty fine to coarse SAN va
. - HS
grayish brown, dense .
- | 40,0 210G —5P| 9|55| 9" |37 | 156
O Sandy lgan CLAY, trace pravel. very 403
LY v b .
dark gray, very stft f
Battom of Boring
I
|
|
1
|
1
J
THE STRATIFICATION LINES REFRESENT THE APEROXDATE BOLNDARY LIVES Calibrateq Hang Prretromerert
AETWEEN SOLL AND ROCK TYFES IN-5TFL, THE TRANSITION MAY BE GRADLAL.
WATER LEVEL OBSERVATIONS BORMNG STARTED 11-13-07
WL | . WDy . BORTSG COMPLETED 11-13-07
14
- TEAM Services, In¢c.tc——— Toean 5e
E"L AFTROVED RED [JOB= 1-2125
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CONFIDENTIAL BUSINESS INFORMATION

Attachment G

Well Record
Well Number 6A, Permit No. 3090

Source:
lowa Department of Natural Resources, Geological Survey Bureau
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Attachment G

Well Record
Well Number 6A, Permit No. 3090

Source: 
Iowa Department of Natural Resources, Geological Survey Bureau
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CONFIDENTIAL BUSINESS INFORMATION

Attachment H

Slope Stability Analyses Results
Ten Most Critical Surfaces Per Analysis
Sutherland Generating Station

Source:
Program pcSTABLESm/si output by Aether dbs, June, 2011
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Attachment H

Slope Stability Analyses Results
Ten Most Critical Surfaces Per Analysis
Sutherland Generating Station

Source: 
Program pcSTABLE5m/si output by Aether dbs, June, 2011



CONFIDENTIAL BUSINESS INFORMATION

Alliant Energy - Marshalltown, lowa Static Case
Ten Most Critical. C:MARSHO1.PLT By: TCW 06-15-11 4:09pm

h 980 r———— \ \ \ \
# FS
= o el
e 3.87
f 3.87
E 3.89
MOrn za N
’ i 3.91
(o ]
m Elev.
: ()
= 870 |
‘ J w1
(s 4 |
< =F | B
m 830 | | | | | |
50 70 90 110 130 150 170 190
PCSTABL5M/SI FSmin=3.81 X-Axis (ft)
m Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 130 130 1250 0 0 0 w1

2 Clay 126 126 1000 0 0 0 w1
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Alliant Energy - Marshalltown, lowa Static Case
Ten Most Critical. C:MARSHO2.PLT By: TCW 06-15-11 4:18pm

h 980 r———— \ \ \ \
# FS
= o s
e 3.54
E f 355
|9 3.56 |
910 h 3.58
’ i 3.59
(o ]
m Elev.
: ()
= 870 |- |
‘ J w1
(s 4 1
q 850 W1 2 2 _|
m 830 | | | | | |
50 70 90 110 130 150 170 190
PCSTABL5M/SI FSmin=3.46 X-Axis (ft)
m Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 130 130 1250 0 0 0 w1

2 Clay 126 126 1000 0 0 0 w1




CONFIDENTIAL BUSINESS INFORMATION

Alliant Energy - Marshalltown, lowa Static Case
Ten Most Critical. C:MARSHO3.PLT By: TCW 06-15-11 4:20pm

h 980 r———— \ \ \ \
# FS
= o el
e 3.44
f 3.44
E e 3.44 N
910 h 3.44
’ i 3.44
(o ]
m Elev.
: ()
= 870 |- |
‘ ] w1
(s 4 |
q 850 W1 2 2 _|
m 830 | | | | | |
50 70 90 110 130 150 170 190
PCSTABL5M/SI FSmin=3.44 X-Axis (ft)
m Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 130 130 1250 0 0 0 w1

2 Clay 126 126 1000 0 0 0 w1
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Alliant Energy - Marshalltown, lowa Earthquake Case (0.019 & -0.013)
Ten Most Critical. C:MARSH11.PLT By: TCW 06-15-11 4:27pm

h 930 \ \ \ \
# FS
= ;5%
e 3.63
E f 363
|9 3.65 |
910 h 3.66
, i 3.67
= *
m Elev.
> ()
= 870 |- |
‘ I, w1
(4 1
< i | -
m 830 ! ! ! ! ! !
50 70 90 110 130 150 170 190
m PCSTABL5M/SI FSmin=3.55 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 130 130 1250 0 0 0 w1

2 Clay 126 126 1000 0 0 0 w1
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Alliant Energy - Marshalltown, lowa Earthquake Case (0.019 & -0.013)
Ten Most Critical. C:MARSH12.PLT By: TCW 06-15-11 4:28pm

h 930 \ \ \ \
# FS
= e
e 3.30
E f 3.32
|9 3.35 |
910 h 3.36
, i 3.37
= *
m Elev.
> ()
= 870 |- |
‘ I, w1
(4 1
q 850 W1 2 2 |
m 830 ! ! ! ! ! !
50 70 90 110 130 150 170 190
m PCSTABL5M/SI FSmin=3.24 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 130 130 1250 0 0 0 w1

2 Clay 126 126 1000 0 0 0 w1
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Alliant Energy - Marshalltown, lowa Earthquake Case (0.019 & -0.013)
Ten Most Critical. C:MARSH13.PLT By: TCW 06-15-11 4:29pm

h 930 \ \ \ \
# FS
= s Sa
e 3.22
f 3.22
E 3.22
MOy 3a N
, i 3.22
= *
m Elev.
> ()
= 870 _
‘ I, w1
(4 1
q 850 W1 2 2 |
m 830 ! ! ! ! ! !
50 70 90 110 130 150 170 190
m PCSTABL5M/SI FSmin=3.21 X-Axis (ft)
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 130 130 1250 0 0 0 w1

2 Clay 126 126 1000 0 0 0 w1




APPENDIX E

AETHER RESPONSE TO DRAFT REPORT (JULY 2012)
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CONFIDENTIAL BUSINESS INFORMATION

&

aether AR PR S

July 18, 2012

154.017.002.002

Mr. William Skalitzky

Alliant Energy Corporate Services
4902 N. Biltmore Lane

Madison, W1 53718

Response
USEPA Draft Report

Safety of Coal Combustion Waste Ponds
Sutherland Generating Station
Marshalltown, lowa

Dear Mr. Skalitzky

Aether DBS provides a response to the Draft Report issued by United States
Environmental Protection Agency (USEPA) commenting on the structural safety analysis
of the coal combustion waste pond on the Sutherland Generating Station property. The
draft report was prepared by AMEC Earth & Environmental, Inc. (AMEC) and is dated
July 2011. Since the time of the AMEC inspection, the Sutherland Generating Station
transitioned to natural gas firing the boiler, however fossil fuel (coal) combustion
equipment remains installed and could be used in the future. Since coal combustion
waste is not presently discharged to the ponds the normal analysis conditions are different
than 2011.

Aether DBS concurs with the AMEC finding that the Main Ash Pond on the Sutherland
Generating Station is low hazard potential. The AMEC report further rates the North
and South Primary Settling Ponds as separate structures with a rating of Less than Low
Hazard Potential. Aether does not consider these internal structures separate of the single
ash pond and the less than low hazard potential is not a category supported by the
Interagency Committee on Dam Safety (FEMA).

In the conclusion of the draft report AMEC provides a United States Army Corps of
Engineers (USACE) condition rating of POOR to the pond. In justification of the
POOR rating AMEC cites the following:
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¢ Analysis of the embankment stability should be based on long term conditions
(effective stress) not short term conditions (total stress).
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e Pocket penetrometer tests alone should not be used to determine the strength
parameters for the clay embankment.

e A geotechnical engineer should evaluate the use of conservative values for
strength properties of the embankment and/or determine if further strength data is
needed.

e The critical cross-sections of the embankment should be confirmed by survey
measurements separate of the topographic mapping from 2006.

e The east dike where water is present at the toe of the embankment should be
evaluated for the impact of high phreatic surface and soft foundation conditions.

e The impacts of rapid drawdown on the upstream embankment should be analyzed.

e Analysis should consider lower strength values to account for inconsistencies
within in the fill or the foundation soil.

e The pond freeboard should be increased to keep the internal pond divisions
operating as separate ponds at the extreme 100-year return flow event.

In the conclusion of the AMEC report, there is no mention that the total stress stability
analysis of the pond embankment by Aether indicated an Earthquake and Long-Term
factor of safety that is more than twice the minimums cited in Table 5 of the AMEC
report.

In Appendix A of the AMEC report, the Main Ash Pond configuration is selected as
DIKED. Aether believes that the correct selection is COMBINED INCISED/DIKED.

Response and Additional Information

The outer embankments of the coal combustion waste impoundment were constructed in
1955 along with the Sutherland Generating Station Units 1 and 2. The embankments
were constructed by excavating Zook clay in the impoundment area and using the Zook
clay to build embankments with a top elevation equal to the established generating station
grade (elevation 865). This is evident from the findings that the hard pond bottom is
lower than the surrounding ground surface’ and that the embankments are constructed of
black clay (Zook clay)?.

The Sutherland Station is located in the alluvial outwash formations of the lowa River.
The TEAM Services deep borings west of the ponds and the Black & Veatch borings
south of the ponds indicate that sand is present below elevation 850. The TEAM
Services and Black & Veatch boring logs and locations were provided in the Aether
stability analysis report®. The top elevation of the sand in each boring is tabularized
below. (Boring BV-7 is approximately 900 feet down the valley.) The density of the
sand immediately below the clay is loose to medium dense.

! Sheet 2, Final Design of Pond Reconfiguration, Hard Hat Services, Inc., April 19, 2006 (referenced in
Appendix C of AMEC report).

2 Soil Survey of Marshall County, United States Department of Agriculture, Soil Conservation Service.
® Aether, “Ash Pond Slope Stability and Hydraulic Analysis, June 2011.
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Soil Boring Sand Surface Elevation Sand Top
Boring Depth (Ft.) = Depth (Ft.) (Ft.) Elevation (Ft.)
B-1 48 8.0 859.3 851

B-2 80 8.0 859.7 852

B-3 40.5 8.5 859.9 851
BV-6 80.5 7.0 856.6 850
BV-7 80.5 8.0 855.9 848

The general soil stratigraphy in lowa is windblown loess on the surface with glacial till
below the loess. In some locations the loess is eroded away and in river valleys the till is
also totally or partially eroded and overlain by alluvial soils. The Marshall County Soil
Survey” indicates that Zook clay is some of the finest textured soil derived from alluvial
deposition and is found in the lower parts of bottom lands below alluvial benches that
divide the bottomland of river valleys from the loess deposits. The USGS topographic
quadrangle “Marshalltown Southeast” indicates that the natural ground surface adjacent
to the impoundments is between elevations 855-860. The USGS elevation range is
consistent with the June 2012 cross-section survey results by Aether.

Zook clay is black clay with an organic content of 5-7% due to its deposition in areas
where the ground water elevation is coincident with the ground surface most of the year.
The Marshall County soil survey indicates that the upper 18 inches is CL or CH and from
18 to 60 inches CH. The liquid limit and plastic index range for Zook Clay is:

Zook Clay Liquid Limit Plastic Index
0-18 inches 45-65 20-35
18-60 inches 60-85 35-55

Selected pages from the Marshall County Soil Survey are provided in Attachment A.

The generalized soil conditions at the embankments is compacted Zook Clay from the top
elevation at 865 (feet) to elevation 857-855 (assuming some topsoil was stripped prior to
compacting the embankment), undisturbed Zook Clay to elevation 850 and loose to
medium dense alluvial sand below that elevation. The Zook Clay prior to construction of
the embankments was approximately 8-feet thick and was exposed to desiccation and
bottom drainage after deposition. In addition to the natural drainage and desiccation, the
undisturbed Zook Clay below the embankments has been surcharge loaded by as much as
8-feet of compacted embankment for over 50 years further consolidating the clay under
the embankment. The pocket penetrometer results from the Aether borings indicate that
Zook Clay under the embankments is over consolidated. Immediately after construction
of the embankments and prior to consolidation from the construction, the external
embankments were able to withstand normal operational water pressures without distress.

To resolve issues raised by AMEC on the geometric cross-section of the embankments,
Aether surveyed the slopes at four locations in June 2012 as identified on Figure 1. The
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sections correspond to the areas of concern expressed by AMEC and to the original
critical cross-section selected by Aether. The survey results are shown on Figure 2 and
the field measurements indicate that the downstream (outer) slopes of the embankment
range from 2.25:1 to 1.6:1. The results also show that the toe of the embankment is at
elevation 857 or 858 and that the embankments are up to 8 feet high. The upstream /
inside slopes are much more uneven due to the 2006 ash removal in the main pond and/or
wind/wave erosion in the polishing pond.

Since water is not being used to sluice bottom ash from the boilers, the water elevation in
the ponds has dropped dramatically, Photo 1. The ponds still receive storm water runoff,
blow down water from the cooling water loop, sump water and air compressor cooling
water. Without the sluicing water, the water elevation in the main ash pond is at the
ground surface elevation outside the pond, Photo 1. Cattails growing at the outside base
of the embankment indicate that the groundwater is at or near the ground surface.

l‘\ s

Photo 1 - South western corner of the Main Ash‘Pond Iboking est. (Aether 6/19/2012)

Without the bottom ash sluicing water, there is no flow to the Polishing pond which
shows a dry bottom, photo 2.
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o y g ¥ i N t"‘.. .. '_._'_
Photo 2 - Looking north along the eastern outer embankment. (Aether 6/19/2012)

The low water elevation indicates that exfiltration through the bottom of the Main Ash
Pond into the underlying sand is sufficient to balance present operational flows such that
the Main Ash Pond water level is close to the natural groundwater table elevation. Under
the present conditions, Aether estimates that the 100-year, 24-hour SCS design storm
runoff would fit in the Main Ash Pond and would not discharge into the Polishing Pond.

To address stability concerns raised by AMEC, Aether modeled cross-section 2 on Figure
1 using total stress soil strength for the embankment. Cross-section 2 has the greatest
height of the three sections measured on the Main Pond. The slope stability soil profile
includes loose sand below elevation 850, a consolidated and/or compacted Zook Clay
embankment, consolidated clay under the embankment, and a weak normally
consolidated Zook Clay at the toe of the embankment.

With the pond water elevation nearly the same as the outside groundwater elevation, the
critical loading case is the sudden filling and emptying of the Main pond due to an
extreme storm event. Since the pond would fill relatively quickly during a storm, a total
stress analysis is appropriate. Conservatively, the Zook Clay embankment and subgrade
iIs assigned the minimum cohesion value measured by pocket penetrometer testing during
the 2006 investigation (1,000 PSF). The clay at the toe of the embankment and in the
pond is assumed to remain normally consolidated with cohesion of 250 psf (soft clay).
The sand is assigned a friction angle of 28° representing loose sand.

Program STABL5M (1996) from Purdue University* was used to analyze hundreds of
potential slip surfaces. The program calculates a factor of safety based on the ratio of the
driving forces to the resisting forces along each potential slip surface. A calculated factor
of safety greater than one indicates stability along the surface analyzed. The ten most
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* STABL User Manual, By Ronald A. Siegel, Purdue University, June 4, 1975 and STABLS5 ...The
SPENCER Method of Slices: Final Report, By J.R.Carpenter, Purdue University, August 28, 1985

Mr. William Skalitzky 5 Sutherland Generating Station
Alliant Energy Safety of Coal Combustion Waste Ponds
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critical circular failure surfaces are shown in Attachment B. All ten surfaces extend into
the sand layer because of the uplift water pressure in the sand. (Disproportional head loss
or exfiltration through the pond’s bottom was ignored.) The lowest calculated Factor of

Safety is greater than 3.3. Because of the high factor of safety there is no need to obtain

more accurate soil strength data.

To analyze for the impact of converting back to coal firing of the boiler and refilling the
ash ponds with water, Aether analyzed the stability with the pond at previous water
operating elevation. In this case the cross-section 4 on the polishing pond has the greatest
overall embankment height and steepest outboard slope. Effective stress soil parameters
were assigned to the compacted clay, consolidated clay under the embankment, and
normally consolidated clay at the toe of the embankment. As discussed by the Bureau of
Reclamation®, average compacted clay strength parameters for CH clay may be used for
dams of Low Hazard potential without further testing. Based on the Bureau of
Reclamation compilation, a friction angle of 19° and cohesion of 240 psf was assigned to
the embankment and the consolidated clay under the embankment. For the normally
consolidated clay at the toe of the embankment, the friction angle is chosen as 24°based
on a plastic index of 55 and the relationship reported by Kenney in 1959° between plastic
index and friction angle for normally consolidated clay. The stiff clay in the
embankment above the phreatic surface that would be established under effective stress
conditions is conservatively ignored and the thin clay layer at the toe is assumed to be
normally consolidated which is not likely for such a thin deposit subject to easy drainage
and surface dessication.

The results of the stability analysis with the the ultra-conservative assumption of effective
stress parameters using STABL5M is a safety factor of 1.6 with the pond at normal
overflow operating elevations, Attachment B. The results indicate that there is no need to
perform further laboratory analysis on the soils of this Low Hazard embankment.

A specific response to each of the issues raised by AMEC is:

1. _Effective versus Total Stress -- The AMEC report makes reference to normally
consolidated clay which means clay that has not been consolidated by previous
loadings other than its self-weight (i.e., not preloaded by an ice sheet over the
clay, eroded soil over the clay, or a lowered ground water elevation). There is no
indication in the literature on the soil formation processes for Marshall County or
in the conditions at the site that Zook Clay is normally consolidated. However,
Aether made very conservative assumptions as recommended by the US Bureau
of Reclamation for Low Hazard potential embankments and finds that the
embankments are stable with an effective stress analysis.

2. Pocket Penetrometer Testing Alone Unacceptable --The observation of the
personnel taking the samples is also factored into the determination of the clay
strength. Pocket penetrometer results alone are not the sole determinate.

> United States Bureau of Reclamation, Design of Small Dams, pages 136-139, 1977.
® Kenney, T. C., Discussion, Proc. ASCE, Vol 85, No. SM3, pp. 67-79
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Experienced personnel are able to see the physical difference between stiff clay
and soft clay. The lowest observed clay strength is used in the analysis even
though it is obvious that the upper part of the embankment above the saturation
point is much stiffer. The LOW HAZARD potential of the embankments and
determinate strength does not warrant more extensive testing.

3. Qualified Geotechnical Engineer Needs to Review Strength Properties -- Both of
the authors have Masters Degrees in Geotechnical Engineering with over 35 years
of experience in the field of geotechnical engineering, Attachment C provides the
resume’s of each author.

4. Critical Cross-Section Needs to be Measured — The results on Figure 2 show the
measurements made at the two cross-sections noted by AMEC and two other
locations selected by Aether. Due to the very short height of the embankments
(eight feet versus thirteen feet), compared to the original analysis, the variations
from 2 horizontal to 1 vertical on the outer slope are insignificant.

5. Water at Toe of East Dike — The section was measure by survey and found to be
no different than the other sections. Groundwater surface and ground surface are
approximately the same as shown on Photo 1 where cattails are prevalent at the
natural ground surface below the toe of the embankment.

6. Analysis with Lower Strength Values — The cross-section was changed to include
soft clay at the toe of the embankment and to show very loose sand under the
Zook Clay. The changes result in total stress failure potential that is deeper than
the previous analysis but approximately the same factor of safety. Results
assuming a full pond and very conservative effective stress soil parameter show a
failure surface that is through the embankment and into the normally consolidated
clay assumed at the toe. Even when the stiff clay on top of the embankment is
ignored, the safety factor still remains above 1.5.

7. Increase Pond Freeboard —The division embankment between the Main pond and
the Polishing pond was designed to overtop in severe flow events. With the
Sutherland facility no longer sluicing coal combustion waste the entire pond
capacity is available as freeboard under gas-fired operations.

Summary

The available site information provides sound information on the characteristics of the
small embankments that contain the coal combustion waste at Sutherland Generating
Station. The information indicates that the embankments are constructed of the native
clay that was present at the site and that the clay was excavated from the interior of the
impoundment to create the embankments. Site information also shows that alluvial sand
and gravel deposits exist below the clay.

Reasonable conservative soil strength assumptions demonstrate the factors of safety for
an unusual loading event, a 100- year flood flow, is far greater than the required
minimum. Very conservative assumptions of soil strength under full impoundment and
effective stress analysis show an acceptable factor of safety.

The conversion of the Sutherland Generating Station to natural gas has changed the pond
operations with no coal combustion waste being sent to the pond. As shown an extreme
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flow event to the Main Pond will satisfy the acceptable margins of safety with soil
strengths that are conservative for the conditions at the site. In the event the station
returns to coal firing, the Long Term (effective stress) strength of the embankment is
adequate for a LOW HAZARD embankment.

Aether DBS believes the condition assessment for the Sutherland Coal Combustion
Waste Pond should be a SATISFACTORY rating.

If you have any questions, please call or e-mail.

Very truly yours,

)

Timothy J. Harrington, P.E.

. .. o
e fﬁfﬁ

Thomas C. Wells, P.E.
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Attachment A

Soil Survey of Marshall County, lowa
United States Department of Agriculture &

Soil Conservation Service

Excerpted Pages




CONFIDENTIAL BUSINESS INFORMATION

Soil Survey of

Marshall County, lowa

Linited Statos Department of Agriculture, Soil Conservation Servige
fn cooperation with 1he

towa Agricilture and Home Ecanornics Experiment Station
Canperative Extepsion Service, lowa Stte University

and Department of Sai Consorvation, Slate of fawa




US EPA ARCHIVE DOCUMENT

CONFIDENTIAL BUSINESS INFORMATION

general soil map units

Tho gensral 351l map at the back of this publication
shows broad areas, calied soil asseciations, that have a
distinclive pattorn of sails, relial, end drainago. Each goil
assosiation on lhe general =oil map is & unigue natural
landscape. Typicaily, & 50il agsociation consists of one
0r more maor Soils and seme rminor sails. I1is named for
the major agils. The zoils making up ono associaton can
oceur in othor associalions bul in a differant pattern.

The gereral soil map can be used to compara tho
suitahility of 1argo areas for genadal land usas. Areas o
suitable soils can be identified on the map. Likewise,
areas where tho soils are not suilabla can be idantified,

Because of itz small scale, the map is not sultable far
planning tha managemant of e farm or field or {or
talecting A site for & road or building or othay sfrusture.
The s0ils 1n aty ona assaciation differ from placs to
place in slopa, depth, drainage, and ofhor charactoristics
lhat allect management.

1. Colo-Lawson-Zook assaciation

Nodrly tevel, poorly drainsg and semewhal poofiy
graineg, sifly soils formad in aliuvium,; an boltom iends
and alfuvial fans

This association consists of nearly lovel soils on flood
plains and fang Alang major streams and in rlver valloya.
These soils arg subjact ta fleoding. In places near 1ha
natural water Gourso, te flood plains are saveroly
dissected. and waler stands in old ghannels.

. This asseciaton makes up 10 percent of the county. It
is About 29 percent Colo seils, 13 percent Lawgon solls,
10 percenl ook soils, and 48 parcant soils of minor
extant (fig. 2).

Colo soils, on flood plaing and alluvial tans, ara naarly
level ang are poorly drained. Typically, the surfaca layor
I3 black sdly ¢lay loam aboul 11 inches thick. The
subsurlace layor is black silly clay loam about 26 inchas
thick. Tha noxt layer |5 very dark gray slity clay loam
aboul 14 inchas thick. Tha subsiratum to g depih of
AROUt 61 inchas IS light brownlsh gray siity clay loam.

Lawson s0ils, on lirsl and Second bottoms, ara negriy
lavel and aro semawhet poarly drained. Typically, he
surface layer is black sllty clay 1oam about § inches
thick. Tha subsuruce layer (s black and vory dark brown
silty glay loam in the upper part and very dark grayish
brown &ilty clay lgam in the 1ower part. The substraturn
0 & gdopth ol about 80 inches is dark grayish brown silty
clgy lpgm,

Zook soils, an low flood plains, aro nearly loval and
are poorly draincd. Typically, the surface layer is blagk
silty clay loem about 8 inches thigk. The subsuriace layer
is blegk =illy clay loam and silly ¢lay aboul 31 inches
thuick. The subsoil to & depth of aboyt 60 inches i very
dark geay and grayish brown, friable silty clay loam,

Soils of minor extent in this aseociation arg tho
Ackmare, Hanlon, Lawlar, Navin, Modaway, Ssude, and
Wiota soils. The poorly dralned and somowhat poorly
drainad Ackmoro soits and rmoderataly wall dralned
Nodaway and Hanlon sgils aro an broad flaed plains and
battormn lands near the patural stregm channel, |n
eddition, Ackmore and Nodoway s0ils are on eliuvial fans
near tributarics. The somewhal poorly drained Lawier
sailz and well drained Saudo soils are on stream
benchies and oulwash plains. The somewhat poorly
drainod Mevin sails are an high boltoms and low stream
benches. The woll grained and moderataly well drarmad
Winta s0ils are on siream benghes.

Most arers ol this association are used for cultivatad
crops, Channeled and dissected areas of the flood plain
are used for pasture and trars, Tha main ontarprise is
growing cash grain crops. Tha soils ara welt suitad to
cultivatod crops il they are adaquatety drainod and
prolectad from flooding, They are poorty suited to
building site develspmen! end sanitary facilities.

Carn, soybeans, aalg, hay, and pasture grow wall on
the soils of this association. Tha qrganic matter contont
and the availahle water capacly of these spils are high,
Tho man concarns of managemant are improving
drainage and protecting the soils Irom flooding. These
50il3 can be drained by lile and surlace dralns if
adequats cutletz are Avalanle, Diversions, wvess, and
channel improvemonis holp to provide fAood protaction
and conirat runafl frém adjecent araas,

2. Muscatine-Tama-Garwin association

Maarly teved and gently sloping, somewhat poorly
drained, woll drrined, and poars drainod, Silly oS
formed in Ioass; on yplends

This assaciation conssis of wide araas of nearly level
soils on divides and gontly sloping soilz an sida slopos.
Tho landscape is mostly gontly undutating and
undulating,
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Sall SNy

Egure 2 -Tppicol pattarn of soffs and perent materin! i W Coig-Cgwsan-Tonk o gesnodion

Thiz association makes up about 21 percont o tho
county. it is about 43 percart Muscatine soils, 38
parcant Tarma solls, 13 porcont Garwin sqils, and &
percant sois of mingr extant.

Muscaltina salls, on moderalaly wida dividas, are vory
gently sloping and are somewhat pootly drained.
Tynically, tha surface layar 15 black sty clay loam bout
B inches thick. Tha subsurface layer is black and very
dark brown sifly clay lkoam aboul 14 inches thick The
subseil is silty elay loam about 27 inches thick. It iz very
dark grayish brown and dark grayish grown in the upper
part and matllog gravish brown and light olive brown in
the tower part. The substratum to a depth of about GO
inches is grayish brown, motiled slity clay 1oam,

Tama 5oils, on broad canvey ridgetaps and side
slopas, ora noarly level and gently skoping and ard wall
drainad, Typically, the surface fayer it vary dark browr
silty clay loam about 7 inzhas thick. Tho subsuriaco layer
Iz very dark brawn mnd vory dark grayvish brown slity clay
lpam about 3 inchos thick, The subsqil ig frighle silty clay
lpam about 31 inchias thick. I is brown in the uppear pan,
yallowiah brewn in tho middle pan, and dark yallowish
brown and yellowish brown n the lower pant, The
subsiretum 1o a daplh & about 60 inchgs i3 yellawish
brown, motlled silly clay loam,

Garwin soils, on wido divides and congave haads of

drainageways, are nearly lavel and are poorly dramned.
Typleally, the surface layer is black ety clay loam ghout
8 inghes thick. Tha spbsuraca layer is black ang very
dark gray silty clay loam about 3 inchaes thick. The
subsail s Iriable silly clay laam aboud 26 inchas thick. It
it dark gray and gray in tha upper part and mottlad clive
gray in the lawor part. Tha subgsiratum to 2 depth of
abaut B0 inchos is light alive gray, moltlad silly clay
laam.

The salta of mingr exient in this sssociation are the
Colg, Ely, Harpsier, angd Sparry 54ils. The pacrly drained
Colo zoils are in upland drainagaéways. The Sarnewhal
poorly drained Ely solis are on 1oot slopas, Tha paorly
drainad, calcaracus Harpsater soils rra on wide dividas
and at tha heads gl drainegeways. The very poorly
drained Sparry soils are in slight depressions on wida
dividos.

Most greas of this Bssogiation are used for row crops
(fig. 3). The main enlerprisa i3 growing ceah grain crpps,
These sors aro wall suitod o all cultivated siops
comrranly grawrn in 1ho caunly.

Gorn, spybeans, cats, and hay grow woll on the soils
of this associutlon. ha available water capagity is high
ta very high. The organig matter conlent of these soils is
madorate 1o high. Tho main concerns of managemaont
are controling erosion and Improving drainage.
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phasphorus, and low in avallable patassium. Thig sail
has good tilA.

Maost araas of this soil are in crogland, This soil iz well
suited to cullivated crops, hay, and pastre if protected
from run-an water and il tllo sutlets are availahle. It ig
poorly suited e sanitary facilities and bullding sita
develspment,

Thia sail is well suited ta corn and soyboans i
draihage is adequete, Open drains and tile outets are
necessary 10 adeguately drain this sail. This soil
pencrally accurs as small areas within larger areas of
batler drained soils. Araas of this soil ara subject to
Nooding becausa of runafl from adjeining sails. Retyrn of
all crop residug holps to malntain tilth.

This Vesser soil i5 in capablity subclass flw.

bd—Zook slity clay laam, 0 tp 2 percent slopes,
This nearly favel, poorly drained sail is on fload plains,
Areas of this soil are subject to occasional {looding.
l'ypical areas ara broad and irregular in shape and rango
frgm 5 1o mora than 100 acras.

Typically, the surface layer 13 black silty clay loam
gbout 8 inghas thick, Tho subsurface layer is Mack silty
clay ipam and silty clay about 31 inchas thick, The
subsdil is vary dark gray and grayish brown, friahle silty
clay loam to a deplh of aboul 60 inches, Some areas
have zbout 12 inches al silt foarm ovarwash.

tncludod with this sl in mapping ara smali
duepressional araas thal ara high in organic matter
coftornt. Those areas contaln marsh vagstalion. Marsh
areas pond watar lor long peripde angd are not cullivatad.
These areas make up 5 porcont of this map unit.

Pgrmoabifity of this Zook agil iz slow, and surface
runafl is slow o very slow. The availahla wator capagity
1§ high. This soil hes 8 seasonal high water tabla. The
cament of arganic maller in the surfaca layer s 5 1o 7
parcent. The surface layer is slightly acid or nayteal, and
tha subsoll is modium acid ta mildly alkaling, fow in
available phasphorus, and very [ow in availabla
potazsium. This soil has poor tilth.

Most areas of this sqil sre in cropland. This soil iz woll
suited 10 cultivatad craps it adequataly drained and
protectod trom flacding. Itis poorly suiled ta sanitary
facililies and building site davelopmant.

Thig seil is weall suited to cor and soybeans il
drainage is adaquate. Areas can be drained by tile and
surface drains i adeguate outlets are availablo.
Divorsisns, tavaes, and channdl impravemenis are used
to control #ooding and runofl from adjacent areas.
Artificia| drainage improves the limekness of faid
aperalions and halps to improve tilth,

This Zook sgil is In capability subclass lw.

Sa=—Nicallat inam, 110 3 percent slopes, This vory
gently sloping, somewhat poorly drainod soil is on
slightly convex gr plane, sloping ground moraines that
have low rallef, In places, this soil is on toe slopes or in
tho upper par of drainageways. Individual aroaz are
irrsgular In shape and range from 5 1o 40 acras.

Typically, the surface layer 's black Isarm abouw 8
Inches thick. Tha subsurface layer Is foam abaut 12
inches thick. L is black in the upper part and vory dark
gray in the lower part. The subsail is lriabla clay loam
about 13 inches thick. It is dark grayish brown with dark
yellowizh brown mottios in 1he upper and middla pans
and dark grayish brown and mottlad in the lowar part.
Thi substfalum te a dapth of about 60 inchos {3 grayish
brown, mattled loarm.

Included with this soll in mapping are a few smgll
arens of Wabster and Okoboji s0ils that aro paorly
drained or very poorly drained. Thaseg soils are on lower
aréas and have & heaviar textured subsail. The Qkobaji
s0lls pond water. Thegse soils mako up 5 o 10 percent of
1his map unit,

Parmaablfity of this Nieollet soil is moderata, and
surface runoff is stow, This sail has a seasonal high
waler table. The available wator capacily is high. Tha
surface layor is slightly agid or neutral, and thy subsgll ig
slightly acid or medium acid. The gontant of arganic
matter is about & 10 & percent In tho surface layer. The
subsail iz very low in Availabla phosphorus and vary low
10 lovr in available potassium. This sail has goad tith,

Most areas of this soil sre cultivated, This soil is well
suited to cultivated crops, hay, and pastura, it i3 poorly
suitod to sanitary facilities and moderataly suited tg
building sho davelopmaent.

Thia smul iz wall sinlod to &arn and soybeans, il the suil
I% used for cultivated crops, thoro ie a very slight hazard
ot groslon an the more sloping areas, Adoguets drainage
for the fluctuating water iable may be hanaolicial.
Conservation tillage, a praclica that lesves crop residus
on the surface throughout the year, halps to pravant sell
lo5s caused by wind aresian. Aeturning crop rasidus
halps to maintaln good tilth.

If uzed for pasture or hay, overgrazing or grazing whan
the soil is wat causes gurfaco compadction and
degreagad infillration. Propor stocking rates, pasture
ratation, timely defarment of grazing, snd restricied use
during wet periods help ta keap the pasture and sgil in
good condition,

This Nigollet goll | In sapability clazs |,

6§2D02=—Slorden lpam, 2 to 14 percent slopes,
maoderataly eroded. This sirongly sloping, well drainad
£0il |s on convex side slopes of the uplands. Typically,
the slopas are shor. Individunl areas are long and
narrow and range lroem 10 to 20 acres,

Typically, tha surlace layer i light vellowish brown and
dark grayish brawn, calcaresus loam. Tha substratum 1o
a deplh of about 80 inchos is ealcarepus lgam. The
uppar part is tight yaliowish brown, the middle part Is
pale brown, and the lower pert is ight brownish gray.

Included with this 5oil in mapping ara a few small
arcns that contain mora gand and gravel and ara
droughty. Thay make up & tg 10 porcent of the map unit,

Permaability ol 1hl5 Stardan sait is maderalo, and
surlace tunoll is rapid. Tha available waler capacity s
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Marghall Caunty, lowa

rapts; fow worm channals; sfightly acid; gradual
smgoth boundary,

A13- 13 10 18 Inches; very dark gray {(10¥R 3/1) light
silty clay learn, very dark grayish brown (10YR 3/8)
kneadad, dark grayish brown (10YR 4/2) dry;
mederale very fine and fine subangular biocky
giructure; Iriable, faw fibrous rpgls: few worm
channels; slightly acid; gradua! smooih boundary,

A3—18 10 26 inches; very dark grayish hrown (10YH
3/2) and dark brown (10YR 3/3) silly clay loam,
very dark gray {10YR 3/1) coalings on pads, hrown
t10YR 5/3) dry; modorate fine subangular bliocky
structure: friable; fow fibraus raots; faw warm
thunnelw; slightly acld; gradual smoaoth boundary,

B2t—26 10 37 inchas; brown (10¥R 4/3) =illy clay lparm,
dark brown (10YR 3/3) coatings on pads; waak
madivm prismatic structure parling to moderate
madivm subangular blacky; frigbia; thin
discontinuaus clay films; faw fibrous roole; lew worm
channslg, slightly acid; gradual smoopth houndary,

H3—37 to 49 inchas; brown (10YR 4/3) silty elay Ipam:
wegk madium prismatic structure parding to weak
medium subangubar blocky; [riable; tHin
disctmtinuous silt coale; few itrows rools; lew warm
channgts; slightly acid; gradual smoath boundary,

G—40 to B0 inches; yollowish brawn (10YR 5/4) silty
clay lgam; {tew fing 1aint grayish brown (10YR 5/2)
motlies; massive; friable; thin disconlinssus sill
gQals fow librous radls; slighily Agid.

Tha solum rangas from 36 1o B0 inches in thickness.
Tha mollic epipadon ranges [rom 18 1o 32 inches in
thickness.

The A horizan ig 25 to 32 poreenl tlay. Reaclipn
tangos from slighty acd 1o strongly acid. The B harzon
is brown (10YR 4/9) or dark yellowish brown (10YA
4/4}, The G horizon is st loam of silty elay loam and is
skratiied in soma pedons.

Took serles

The Zook sengs consigts af poorly drained solls an
floed plaina cammanly adjacont 1o Yoot slopes and
beanch sscarpmanta. Permoability 18 slaw. Zook soile
lormed in slity alluvivm that is less than 15 percent sand.
Native vegelation wes praifie grasses, Slopo ranges from
{tg 2 percent.

Zook 50ils are simitar to Colo soils and are commonly
adiacent to Bramer and Nevin soilz, Calo soils Pave less

iz

clay in tha solum, Bramer sails have thinner A horizons
and lesa clay in tha B horizon. Thoy are on second
botloms of law stroam benches. Nevin soils have thinnor
A horizons, are somewhat poorly deained, and gre an
Mgh sacend battoms and law stream bonches.

Typical padan of Zook silly clay loam, O 1o 2 pargent
slopos, 1,040 fest south and 198 fget east of tha
northwesl cornar af sag, 20, T. B4 N, R, 18 W,

Ap—0 to 2 inches; Hack (N 2/0) silty clay loam, black (M
2/0) dry; weak fine granular structurd; friable;
common fibrous ropts; neutral; abrupt stnoolh
boundary.

A12—9 10 1B inchas; black (M 2/0) heavy slity clay loam,
black (N 2/0) dry; maderate very fing subangular
blocky structure; friable; few fibrgus rools: noutral;
gradual smooth boundary.

A13=18 10 25 inchas; black (N 2/0) light slity clay, black
(M 2/0) dry; moderate very fing and fine subangular
blocky structuro; firm; tew fibraus raots; slightly acid,
gradual smooth doundary.

A31—E5 Ip 32 inchas, black {10YA 2/1) light silty clay,
dark gray {10¥R 4/1) dry; waak madium prismatic
structura parting to fine and madium subangutar
blocky: flrm; lew tibrous roots; slightly acid; gradual
smacth boundary,

A32—32 1o 40 inches, black [10YR 2/1) haavy silly clay
ioam, dark gray (10%R 4/1) dry; woak maodium
prismatc structure parting to fine and madium
subangular blocky; tum; tew fibroua roots: slightly
acid, gradual smaoth baundary.

B2g—410 te 48 inches; very dark gray {10YR 3/1) sily
clay loam; wagk madium prismatic atructure parting
to weak fine subangular tlocky; frinble; few librous
roots; glightly Beid; gradual smoeoih soundary,

B3g—48 1o 80 inches; grayish brown [2.5Y 5/2) silty clay
loam; faw fine distingt strong brown {7.5YR 5/6)
mottles; weak madium prismatic struclores; (riable;
lew fibrous rocte; neutral,

The solum rahges from 45 to B4 inches in thickaoss,
The entira salum i3 3 to 15 porcant sand and halow a
depth of 16 nches, it 13 38 t0 46 parceni clay.

The A harizon ranges from 30 10 40 (mches in
thickness, it 15 black {10YR 244, N #/0) silty clay lsam or
silly glay. The A harizon is 32 to 42 parcent clay.
Reaclion ranges fram neutral to medium acld, The B and
G harizons arc very dark gray (10YR 3/1), dark gray
(10YR 1o 5Y 4/1), gray {6Y /1), or grayish brown (2.5Y
a72).
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This saclion thscusses tha lactors of soil formatisn
and ralates thase faclors to the soils in Marshall County.

factors of soil formation

Soll is produgad by tha action of soil-forming
ArQeRsses on matsrials deposilad or accumulated by
goologic agendcias. Tha charecteristics of the soil at any
given point are dalermined by the physical and
mineralpgical compositign of tho parent matarial; the
clmate under which the soil material has secumylaled
and exislod sinca accumulation; the plant and animal life
on and in the soil; tha religl, or lay of the land: and Lhe
letigih of tima the forcos ol soil devaloprent heve actad
on the soll malorials {&),

Climata and vogotation are the aetive factors in the
formation of soil, Thay act.on the parent material and
slowly changs itinio a natural bredy 1hat has genstically
ralated horirons. Tha effacts: of climate and vegetation
dre conditioned by relial. The parent material also pifecta
tha kind of profile that can be formod and, in axtrema
taseg, dotermines it atmast antirely. Finally, time is
needed far the changing ot the parent material into a
sQll, 1 may be much ar litthe, bul some tirme is always
réquired for horizan differentiation. A long pariad
genarally iz required for the development of distinet
harlizoms,

The factors of 55il formation are so closoly inferrelatad
In thak eltects on the sqil that low peneralizalions can
ba made regarding the effact of any one unless
conditions are specitisd for the other lour. Many of tho
processas of soll devalopmeant are unknowr.

parent material and lis goologiz-arign

Mogl of the soils in Marshall County developed from
logss (windblown matanials), glecial till {ico-laid
materials], and alluvivm {watlerlaid materials), A jew
ereas of aolian sand are along tho lowa River and
Mincrva and Honey Croaks. Parent materials in most
places are buill up fika layers of B cako. These lnyars
can ba obaerved in roed cUis and in places on side
sfopes. In thig county, parent material was important in
devaioplng the genaral character of tha sail profit,

The major Pleistocena deposils of pre-Wisconsin aga
are cither Kansan drift, Mebraskan drifl, or both. The
dilferent drifts, or tills, are not readily differentialad in
Marshall County. Tho glagia! il ranges frgm none (o
over 300 fost in thicknoss.

Soils davalaped on tha Kansan Uil plain during tha
Yarmouth and Sangamen interglacial ages. This soit
developrent was baforo |oesa deposition. On nearly
lavel interstroam divides, the soils wera strongly
woathared and had a gray plastie subsoll called ,
gumbotil. This gumbotll remains; i is several teat thick
and very slowly permeabic, The Clarinda soils developad
in this gumbotil (75).

Gealogic erosion has cut Intg and bolow 1he
Yarmouth-3angarmon paleosal and into the Kansan il
and older depasits, On the surface formad by thia
erosian, thers ia a atona line on top of Ul and erosional
sedimen called pedisediment, Sails that have a red
clayey subsoil daveloped in the pedisadiment, stono line,
angd subjacant til. This poriad of erosion and soil
formation is callad Late Sanyamon. The Adair soils
tormaod in Lhe Lato Sangamon palestols {4).

The Kansan il s exposed mostly.i» hilly areas. The
unwaathored till is lirm, calcaraous clay loam. it contans
pabbles, boulders, and sand as wall as silt and clay. The
s0ils that formed in Kansan i during the Yarmouth and
Sangarmoen ages wore caoverad by locss. Geologic
arasion has remaoved the looss and palecsols on many
slde slopes. In thase places, the lill is only slighily
weadthored at the surface and has boon exposed anly
during the Wisconstn State of the Quatornary periad (15,
Shelby, Garp, and Lindley solls formed in slighlly
weatherad glacial till,

Glacial Ullis exposad in many rolling areas in the
northeastom part of Marshall County. The Hil in 1his part
of tha county was truncated during the early part of
looss deposition In the Wisconsin age. The fruneated (il
surlace is callad the lowan Erosion Surfaca {15).

Tha lowan Erasion Surface ls muiti-leveled, Sevaral
levals of summits oceur jn a gradual progression (rom
the stroar vallays loward the low crasts that mark tho
drainago dividaes. Jhar (eatures typical of the lpwan
Erosign S3urtace are erratics and paha, Erralics ara largo
bouldars partiatly buried gr lying on the surface. Peha are
praminend slongatod ridgee and aro eriented in 8 distinet
northwost-soulhaeast diroetion. The cote of the paha is
n arosional rormnant ol the Kansan til, but the
Yatmouth-Sangamon paleqsal s intact (18), The paba
ara cappad with thick loess or sand and loess,

The lowar Erosion Surlace is aboul 15 to 80 foot
lowear than the adiacent Kansan surlace. The loess cap
on the summits thins on shoukders and sde slopes.
Dirsdale 305 tarrned in thin loess and glaciat fill.



US EPA ARCHIVE DOCUMENT

CONFIDENTIAL BUSINESS INFORMATION

120

Tha glacial till is less than 100 feat thick in mosl of the
lowan Erosion Surface araas. Geologic erosion has
reworked the glacial till on hillslopes. Liscomb soils
formed in loamy surface sediment and glacial till.

Loess of Wisconsin age covers most of Marshall
County and is an extansive parent material. Il consists
mainly of st and clay particles that have been deposited
by wind. Variations In the loess are related o the
distance from the source of loess. The source of loess in
Marshall County is. probably the bottom lands to the
norihwest and the lowa 'River. The major deposits of
loass in Marshall County are clder than 14,000 years
(15).

On the slable upland divides of the Kansan till plain,
the loess is aboul 21 feat thick. Killdufl, Tama,
Muscatine, Garwin and Sperry soils aré formed in logss
on this landform. On the lowan Surface, tha loess is
about 12 fest thick. Tama, Muscatine, Garwin, Sparry,
and Harpster salls formed in loess on this landscape.
Dinsdale soils formad in both loass and glacial till.

Along‘the rivers, loess deposits are twice as thick on
both the Kansan plain and lowan Surface. Downs,
Fayetta, Tama, and Killduff soils formead in this loass,
Some of the high stream benches along the major
streams and rivers are coverad with loess deposits as
thin as 7 feel. Tama, Muscaline, and Downs soils formed
in this loess.

A glacial 1ill ligs abova the loess in the wastern part of
Marshall County, This till is part of the Bemis moraino
system of the Des Moines Lobe. The till is of Cary age, a
subdivision of the Wisconsin Glacial Stage. The evidance
lar the ganlnilc youth of the Cary Glaciation is the lack
of deap weatharing, the unleached calcaraous till at a
shallow depth, the poorly developed surface drainage,
and many closad deprassions (715).

“Two major erosional and depositional episodes in
racent time hava modifiad tha Cary till surface. Tha initial
raliaf has been raduced by the movemant of material
from hill summits'to depressions and lowland areas. The
sadimant on hillslopes has selectively sorted from tha
summits to the 1oe slopes and inlo the depressions (75).
Clarion, Nicollet, Wabster, Canistao, Harps, Lester, and
Storden soils formed in the Cary glacial drift,

Alluviurmconsists of sediment that has bean removed
and. Jaid dowrrby.waler, As it movas, this sedimant is
sortad to some extent, butonly in a few places s il as
wall sortad as the loess. Also, alluvium does not have
tha wida range of particle sizes that occurs in glacial
drift.-Because the alluvium inMarshall Counly is derivad
from loess and glacial drify it is largaly a mixture of sill
and clay, silt and sand;.orsand and graval.

Alluvial sedimant is the parenl matarial for the soils on
flood plainszon.low benches, and in long drainageways.
As'tha.river.everflows its channels and the waler
spradds over tha flood plains, coarse lextured -material,
such as sand and coarse silt, ara depaosited firsl. As the
floodwater continues lo spread, it moves more slowly,
and finer textured sadimant is deposited.” After the flood

Soll survay

has passed, the finest particles, or clay, settle from the
waler thal [s left standing in the lowest part of the flood
plain. The Hanlon, Spillville, Nodaway, and Lawson soils
commonly are closest to the stream channal and are
coarser textured than the other soils on flood plains. The
Ackmora, Coland, and Colo soils ara on upland
drainageways as wall as on the flood plains of lafger
streams. Colo soils are extansive. Zook soils eommonly
ar@ on tha lower part of the bottom land and are one of
the finest textured soils darived from alluvium in the
county. .

Alluvial stream benches are inlermadiate in alavation
betwaen the flood plains and the loess-coverad
benches. The Wiata, Nevin, Koszla, and Bremer soils
formad in the silty alluvium on this landform. The Saude,
Waukee, Lawlar, and Hanska soils formaed in loamy-over-
sandy alluvium on these benchas.

Sediment that has accumulated at the foot of the
slope on which it originated Is called colluvium or local
alluvium, The Ely, Judson, Terril, and Vesser solls
lormed in the sediment on the foot slopes. Downslope
from thesa sails is alluvial sediment carried in to the area
from distant sources.

A secondary fopographic form associated with alluvial
plains-is sand dunes. Fine sand is blown by the wind
from stream channal and flood plain surfaces to higher
elevations (1.2). Accumulations of dune sand are found
on low stream benches, on high loess-coverad banches,
and upland fringing the leeward side of valleys,
Dickinson, Sparta, and Chelsea solls are formed in
aolian sand that is more than 5 feat thick.

climate

The soils in Marshall County have been devaloping
under a midcontinental, subhumid climate for the past
5,000 years. The morphology and properties of most of
the soils indicate that this climate was similar to the
present climate. From 6,500 to 16,000 years ago,
however, the climate probably was cool and moist and
conducive mostly to tha growth &f forest vegetation,

The influence of the general climate in a ragion is
madified by lacal conditions In or near the developing
solls. For example, soils on south-facing slopes formed
under a microclimate that is warmar and drler than the
average climate of nearby areas. The low-lying, poorly
drained soils'on bottomn lands formed under a wetter and
colder climate than that in most areas around tham,
These local differances influence the characteristics of
the soll and account for some of the differences among
solls in the 'same climaltic ragion.

vegetation and anlmal life .

Many changes in climate and vegetation have taken
place in lowa during the past 28,000 years (14). The
period between 28,000 to 11,000 years ago was
dominated by coniferous forest with a transitional period
of birch and alder, Deciduous forast dominated 11,000 to
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9,000 yoars ago. A vary dry peripd occurred batwaen
9,000 to 3,200 yaars ago, with prairia vopetation
dominaling. Trees, especially oak, have invaded the
prairie-sinca 3,200 years ago, but the prairlo still
damingtas,

Fer tha past 5,000 years, the soils af Marshall County
appear o have been influenced by two main kinds of
vegetalion—preirie grasses and irass, Big bluesterm ang
little: Bluastern were the main prairie grasses. The main
tréas ware deciducus, mainly oak, hickary, ash, olm, and
mapte. '

Thi effects of vegatation on soils similar ta those in
Marshall County have boen studied racently, Evidence
shows that vagotation shiftad while scils develeped in
areas bordering both treag and grasses. The morphalogy
of tha Downg, Sparla, Gara, and Laster soils retieel the
Inflvence of both trees and grassos. The Chelsea,
Fayette, end Lindloy sailz formed under the influanco of
tre0s {17). Grassas influenced the development af tho
Tama, Muzcating, Garwin, Glarion, Colo, Dickinson,
Killduti, Shelby, and 200k soils and tha ramaining minor
z@ils In \he caunty.

In mast places, the soils that formed under trees are
lighter colorod, are more acid, and have a thinrer
surlace layer that is vwar it arganic matter gonlent than
S0ils that formed under grasses. The sailz in the caunty
that formed under shifting vegetation or mixed grasses
and lrees have properios that are intormediate betwann
the properties of sails formed under qrasses and thogs
of soils formed under lrees,

Animals, such as earlworms and burrowing animals,
holp 1o keap the soil epen and porous. Racterra and
fungl docomposgs the vegstation, 1hus releaging nulriants
far planl food.

rellot

Raliel al50 may cause important difforances amony
sails. 1t indireclly influences soil davelopment through ils
alfec! on drainage. In Marshail County, 1ha soils rango
from levei to very sleap. In many areas of tho bottom
lands, tha nearly loval sails are frequently floodaod and
have & petmanantly or pariodically high watar tabla. in
dapregsions, waler soaks inle the nearty lovel soils that
ara subject to flooding. Much of the rainfall rens off th
sloep soils or uplands.

Lovel soils ara on the broad upland fats and oh the
stream tottoms. The very aleepost sails in the county
are ganarally on slopes near tho major streams and their
tributaries. The intricate pattern of upiand dralnageways
indicates hat in most of the county the landscaps has
baan modifisd by geologica! procostes.

Gonorally, ihe goils in Marshall County that formed
whera 1he seasonal watar table was wall below tha
suhsoil have m subscll that is yellowish brown, Examples
of such seils are the Clarion, Dickinsan, Downs, Kilidufi,
Shelby, and Tama soils, The Lawlor, Musealine, Nevin,
and similar soits formed whore tha seasonal water tanle
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flugtuated and was periodically high. The Ganwin,
webster, and similer seits formet where the seagonal
waler 1ablg is high &nd have a subsail that is dominantly
grayish, Tha Colo, Garwin, Webster, Zoak and simllar
50ils developed under prairie grasses and have & high
waler table, Theso poory drained soils contain more
oranic matar in the surfaca tayer 1han da wall draincd
sqils formed under prairle grasses. Clay accumulstas in
the subseil of such sails as Sporry soils that aro slightly
tepraesional or noarly level. This is bacause a larga
amounl o waler antars the soils and carries clay
parlictes downward. Spetry sails ara callod claypen soits
boeause thay have a hard layor where the graatosi
amount of ¢lay aceurmulatas.

Tho Killduff, Shelby, Tama, and sirmilar soils that hava
widio slope ranges have some properlies that chango as
slopo increases. Two of thasa proporties are the depih
to carbonates and tho thickness of the surface layer,
Dapth to carbonates is shallow whoro slopes are
sleepesl. The surfaco layer bacomes thin in stronger
sloping soils.

time

Time I3 raquired for a soil 1o devalop, An older and
mare strongly doveloped saoil shows well defined genetic
herizans. A 5ol with less development shows o
horizons, or only weakly dafinod anos. Most soils on the
flood plains ara of this kind bacause these materials
have not been in place tang enaugh tar distinel horizans
o devalop,

Az 8n exaniple, tha elacts of time can ba seen by the
increase of clay In the subsail. A high clay cantent.in tho
subsoil compared Lo that in the suface soil indicates a
high degres of soil profiie dovelopment has takean p'aca,
This can be impottant because soils with a high ciay
content in the subseil generally have poorer drainage.

Malerial is generally removed fram sailz on slaep
5l0pes bufore thara has been time for & thick profle with
strang hatizons to develop. Alse, much of the waler runs
off the slopas rather than through the sail materiat, s0
that even though the mataral has been in place for a
long time, tha 30il may exhibit litle developmant.

fost of tha parant rmatarials in Marshatl County ara
thousands of years old. Tha presont fand surface and
meny 5Ci% are much younger hacause of recent geclagic
erosion [75),

The oldest soils in Marshall Counly ara these lormaed
in loage on upland summits and an neady level, loess-
tovered stream benches. The Garwin, Harpster,
Muscating, Sperry, and Tama sqils might be es old as
14,000 years (13). The Clavion and olhar soils that
tarmed in Cary glacial drift 4re as young as 3,000 yesrs.
The Lizscomb and other sirangly sloplng sails on tha
lowan Erosion Surace area are as young as or Younger
than 2,000 years. THe Shatby and othor strongly sloping
or slaapar 20ils on the Kansan till ptair ars as young as
of yaunper tharn 6,800 years, Sois formad In alluvium
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and saliarn sand ara only a faw thousand yoars old or
less. The Wiota, Saude, and olher sosfs (hal formad in
matasals on stream hanches are the oldoest alluyigl sqils.
The Golo, Hanlon, Spillville, and othor 50ils that formed
in malenals on the fipgd plaing are youhger than Wigia
and Baude scils. The Dickingon, Spara, and Chelsea
cols arn of an ags intarmadialo betwean Hanlon and
Wiota soils. Two soils that tormed in aliyviurn, Nodaway
ano Ackmore esnils, aro 16ss than 125 years old.

man’s Influance on the soll

Imporiant changes take place W the soll is cultivatag.
Soma of thasa chrnges have fitllo offest on productivity;
others have a drastic eflect. Changes cauvsed by erosion
ganatally are most apparanl. On many of \he qultivated
uoils in the county, particularly 1he gently raliing to hilly
sonls, part ar el of the ariginal surfaca tayer has been
lest through shest eroson, (n some plagas, shallow 1o
deep gullies have larmod,

A stugdy of aroded soiis in lowae, including Marshall
Gounly, was stanod in 1974 by the lowa Cooperalive
Sail Survay, Soil descriptions and labotatory data of
saluclod sites ara available. |nitial rosults show a lowar
organts matter content in eroded 3qils.

Nodaway and Ackmore 3oils formed In stratifted slit
lorm alluviam an alluvigl fzna and flaod plains. This
gMuvium has heen depasiled en the battom during the
past 126 years ¢ cultivation. Many sloping soils have
lost 1opsoil through water eresion lo form these recen!
llood plain depasits. About 23 percent af 1ha soils in
Marzhall Caunly are aradad.

I meany gontinuously cullivated fields, the granular
structurg that was apparonl when the grasslend was
undisturhed is no longer presont, In these fislds the
surfacea tends to bake and harden whan it dries. Fine
toxtured saits thal hava been plowed when loo wel tand
o puddie and are luss pormeable than similar soils in
undisturbed areas, Poor geedling emergence and rool
panatration reaylt in fhese areas.

Man has dane much to increase the productivity ol the
soilz and to reclaim areas not suitable for cropa. He has
made large aroas of bottam |and suitable lor cultivelion
by digging drainpga ditchea and constructing diversions
and dikes, Broad flats and noarly level 5cils, such AE
Garwin-and Webstar sails, havo boon greally improvad
for cullivation by inslailing soma kind of drainage syatem.
By adding commercig! tartilizers, man has counteractad
dabcioncles in plant nulriems and has made some soils
mara productive than {hey woero n their natural stat,

processes- of horizon differentiation

Horizon differentialion (s causod by four basic kinds of
change—additions, removals, iransfers, and
transformation b they g0l system (14). Each of thosa taur
kinds of change aflects many substancas \hat Compnse
salls, such as argeanic matter, soluble 3alts, carbonatas,

Soil surviy

sasquinxidas, or sllicate ¢lay materials, In genaral, theso
procossos tond o promota horizon differentiation, but
gome tend to offsel or ratard it Thate procasses and
tha changos broughl about proceed simultanepusly in
5063, ond the ultimate natura of 1he profile is govarnad
by tha balanco of thaso changos within the profile,

Arn accumulation of organic mattar is an aarly slep in
the process of horlzon differantlation in most seils, Soils
in Marshp!l Counly rgnge from very high to vary low in
tha amount of arganc matter thal has accumutaled in
their aurface layars. Some aoils that waré formerly quite
high in organtc matter contand ara now low because of
erpsign. The astumulalion of drganic matlar has bean
an imponant process in the difterentiation of soll
harizans in Marshall Gounty.

The proceas through which substances arg removed
from parts gf the soil profile is impertant in ke
differantiation of soit harzons. The movemant of calcium
carponates and bases downward in sqils i an axampie.
All the soils in tho county, cxcopt Canlstoo, Harps,
Harpsier, and Storden soila, heve bean leached free of
calsium carbondlos In tho upper part of thelr prodito,
Same znils have haan so etrongly 'eachad that they ara
slrangly acid or very strongly acid evan in their subsall,

Fhosphorus is removed from-the subsaoil by plant roots
and transierred to olhear pans gf the plant, It is than
returniad 1o the surlace layer in the plant rostdue. Thoso
procesaes affact the forms and distribution of
phosphorus in tho profila,

The transipeation of slicate clay minerals s anothar
important process, The clay minerals are carriad
downward In sugpansion in pereolating wetar [rom the
surface layer. They acedrmnulate in the subsail In poros
and rool channels and as clay films. In Marshall County,
this procass naa had an inffuence on tha profilas of
many af 1ha sails. In othar solis, the clay conlent of the
harizgns era not markedly différent and othar avidencs
of clay movamaent |5 mnimal.

Anather king of franajer thal s minimal in moat soils,
but occurs to spme axlend in very clayey soils, is that
brought about by shrinking and sweling, This cavses
cracks 1o {form and incorporales some matoria) ram thé
surtace layer inlo lower parts of 1the profila, Clarinda soils
ara pxamples of 5ails with potemtizl far thig kind of
physical franstar,

Transtormations ara physical and chamical. For
oxample, sall particlas are wealherad to smeler sizes,
The raduclion of iron is angthar axampla of a
tfransigprmation. This process is called glaying and
Invalves 1the saturatlon of tha soll with watar for long
periods in the presanca of prganic mattar, H is
charasiarizad by tha proseneo of lerous ren and gray
calors. Gloylng is assoclatod with poorly drgined soils,
such as tha Garwin solls. Radugtive gxtractabla ron, or
frea iron, is normally lowar in somawhat paorly drainad
soils, sUCh as Muscating zols (20, Still anothar kind of
transigrmatipn is the weathering ¢f the primary apatite
mineral presond in 5ol parent materials to aocondary
phoephprous compeunds.
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geoiogic profile of Marshall County

Marshall County has 8 gontly undulating 1o rofting and
steap lardscape. il ia mainly dissectod by the lowa Aiver
and the North Skunk Rivar. Claar Creak, tha ihred
Timber Crasks, Linn Craek and three Minerva Crooks,
and tha twg Asher Ctooks are the pringipal intenor
stroams (4.

The trgad upland areas are dominaled by loess gt the
Surface. The 20ils tormed in lpess, such as the
Muscatine and Tama sois, sre the mosl produstive soils
In Marshall County and i lowa. Strongly sloping to staep
50W5, s5uch a3 the Shalby soils, Tormed In glacial til and
till-derived materials, Thase soils are on slopos that
doscand ta the major stroams. Along the bottom of the
siroams are complay patterns of alluvium and rofated
armas of wind-rewnrked sands. In the western part af the
counly aro Clarion soils lormed in Wisconsin glacial fill,

Although the unconsulidated matenals doeminate the
preacsnt land suface, such bedrock 2a limestone and

123

sandsione is expoand locally, Al the bedrack matarial
would be exposed if the unconsolldalod matarials were
removod, Howsvar, 1he surface axposed would not be
flat but would cxhibit landfarms much like the present
surface. Thare are hedrock vaileys and ridaes which can
aftset water movemeant within tha overlying
uneonsplidaled matarials,

Bodrock i5 axpossd in ahout 21 differant sections in
Marshall County. In mast places tho natural outéropa ara
gmall, Tho bedrack exposed in Marshall County is
primarily of Mississippian and Pennsylvanlan agye (7). The
genaral rock types are mostly doipmite and sandsions.
The dolomite is quarrisd and provides stone 1or
Aggregate, road surfading, and agstona, Soma coal
measure shales are axposed by Honey Croek,

Infgrmation coilected during the driting of walis and
lest ho'es iz avaitable for over 180 wells in Marghali
Caunty (6). Ratailod Information is available for many of
those wells, Sama of these wolls aro drilled into rocks
that are aguilers. Threa dictingt levals of rocks that are
aquifors goeur in Marshall County (5].
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TADLE 16.--PHYSZTOAL AND CIIEMIGCAL PHOPERTIES OF SOILS—-Conblnued

Marakall County, lowa
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CONFIDENTIAL BUSINESS INFORMATION

Attachment B

Main Ash Pond Stability Analyses Results
Ten Most Critical Surfaces

Sutherland Generating Station
Source:

Program psSTABL5m/SI output by Aether dbs, July 2012




CONFIDENTIAL BUSINESS INFORMATION
Alliant Energy - Marshalltown, lowa Static Case - Total Stress Analysis
Ten Most Critical. C:MARSH42.PLT By: TCW 06-26-12 1:59pm

890 | | | | |
# FS
l a 3.35
e 3.40
m 880 I-¢ 340 7
g 3.42
E h 3.43
: i 3.43
U‘ 870 — —
Elev. W1
860 — —
98] () )
o
X
> W1 ,
= 2
.-
q 840 — —
m 830 \ \ \ \ \ \ \ \
50 60 70 80 90 100 110 120 130 140
m PCSTABL5M/SI FSmin=3.35 X-Axis (ft)
: Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 120 120 1000 0 0 0 W1
2 NCClay 100 110 250 0 0 0 w1

3 Sand 120 120 0 28 0 0 wi
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Alliant Energy - Marshalltown, lowa Static Case - Effective Stress

Ten Most Critical. C:MARSH31.PLT By: TCW 06-25-12 10:07am

890 | | | | |
# FS
l a 1.60
e 1.62
m 880 I-¢ 163 7
g 1.63
E h 1.63
: i 1.64
U' 870 — ; —
Elev. W1
860 — —
98] ()
> w1 2 N
T 3
q 840 — —
m 830 \ \ \ \ \ \ \ \
50 60 70 80 90 100 110 120 130 140
m PCSTABL5M/SI FSmin=1.60 X-Axis (ft)
: Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. Label (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 Dike 120 120 240 19 0 0 W1
2 NCClay 100 110 0 24 0 0 w1

3 Sand 120 120 0 28 0 0 wi
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CONFIDENTIAL BUSINESS INFORMATION

Attachment C

Curriculum Vita
Mr. Timothy J. Harrington, P.E.

Mr. Thomas C. Wells, P.E.

Aether DBS
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CONFIDENTIAL BUSINESS INFORMATION

aether

TIMOTHY HARRINGTON, P.E.
Principal

New Jersey, 1985 (GE 30238); Delaware, 1987 (7145); New York, 1986 (62728-1);
Pennsylvania, 1979 (28505-E); Michigan, 1980 (27309); Indiana, 1981 (19646); Illinois,
1984 (062-041983); California, 1983 (35743); Georgia, 1984 (14874); Florida, 1982
(31484); Wisconsin 2003 (36243)

Mr. Harrington has 37 years in the application of engineering solutions to the management
and completion of projects involving many geotechnical, and environmental remediation
components, specializing in soil and sediment remediation. He has:

Managed Large Remediation Projects from design through construction

Managed complex Superfund projects with intertwined design, regulatory and
construction issues

Negotiated for single and multiple PRP groups to receive agency approval of remedial
actions

Negotiate for single and multiple PRP groups to drive completion of construction
remediation

Developed innovative solutions that satisfy agency objectives and reach owner goals for
the project

Recognized as an expert on contaminate sediment and soil remediation in several
USEPA regions

Consulted on the recovery of fly ash from the Emory River in Kingston, Tennessee

Geotechnical Engineering Experience:
Mr. Harrington has consulted on the design and construction of systems to control slope
stability and liquefaction of loose soils.

Consultant on the means and methods of recovering 2.5 million cubic yards of fly
ash from the Emory River near Kingston Tennessee.

Personal observation of the fly ash impoundment failure at Kingston shortly after
the failure and before the start of remedial action.

Stability analysis and design for facilities in dune sand around Lake Michigan to
maintain excavations.

Stability analysis of Uranium Tailings ponds constructed by hydraulic placemnt
methods in New Mexico.

Design of systems to stabilize Uranium Tailings ponds by controlling seepage on
the embankment face.

Design of methods to remediate loose soil to control liquefaction by compaction
and/or drainage methods.
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CONFIDENTIAL BUSINESS INFORMATION

Tim Harrington

e Liquefaction testing of soils by both laboratory and field methods.

Principal and Senior Environmental Engineer, aether DBS., Naperville , IL

Mr. Harrington’s firm was acquired in January of 2006 by Hard Hat Services (now aether
DBS). Both firms coming together increased respectively each others’ capabilities as well as
offered additional services to their clients. Mr. Harrington manages major environmental
remediation efforts and solutions as well as being responsible for the Chesterton, Indiana
office. His expertise is in soils, sediment and marine environments.

President, Harrington Engineering & Construction, Inc., Chesterton, IN

Mr. Harrington was owner and provider of engineering and construction management
services on domestic and international projects. Projects include design and construction
management for the rebuilding of intake structures in Lake Michigan, removal and
processing of sediment containing lead shot to restore beneficial reuse of a critical ocean
shore environment, design of an upland landfill to contain sediment from the Fox River in
Green Bay, Wisconsin, design of an in-water landfill in Auckland, New Zealand to contain
low solids content sediment, and services on numerous facilities to construct or repair dock
walls and marinas, resolve drainage problems and repair unstable slopes.

Canonie Environmental Services Corporation, Chesterton, IN

As vice president of the construction services division, Mr. Harrington was responsible for
the direction of operations in the eastern USA. Projects included the construction of an
upland disposal facility at the 102" street site in Tonowanda, New York and the excavation
of sediment from the St. Lawrence River, soil thermal treatment on high plasticity clay in
Memphis, Tennessee, and site restoration including the removal of lime sludge and riverbank
restoration in western Pennsylvania.

Rust Remedial Services Inc., Chicago, IL

Mr. Harrington served as Vice President and General Manager responsible for the operations
of the Northern Region and the Thermal Operations groups. He managed work under
contract totaling approximately $400,000,000 and including numerous jobs where sediment
remediation was a part of the total remedy including the Brio site in Houston, Texas, the
construction of landfills in New York and Massachusetts, and removal of solidified sludge
from two 20-acre basins in Southern New Jersey.

Canonie Environmental Services Corporation, Chesterton, IN

Mr. Harrington served as vice president of eastern operations responsible for design and
construction projects, project manager, and project engineer for design and construction field
engineering. Work included the design and construction of in-water and upland landfill’s at
Waukegan Harbor, Illinois, design and construction of a cap and slope protection for remnant
sediments in the Hudson River, work on landfills caps in New Jersey and Indiana, and
numerous projects working as a geotechnical engineering consultant on failure investigations.

Resume 2
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CONFIDENTIAL BUSINESS INFORMATION

Tim Harrington

D’Appolonia Consulting Engineers, Inc., Pittsburgh, PA

Mr. Harrington worked as a project engineer on projects to build power plants, on the
investigation and design of mine tailing impoundments for uranium tailings in New Mexico,
on design of underground mine works for the waste isolation pilot plant in New Mexico, and
on several projects for water supply and dewatering of aquifer formations.

EDUCATION

Michigan State University — Masters of Science in Civil Engineering (Geotechnical and
Structural Engineering Specialty)
Michigan State University — Bachelor of Science in Civil Engineering

CERTIFICATIONS

e 40-Hour OSHA HAZWOPER Training
e 8-Hour Refresher for 40-Hour Hazardous Training

o Certificates for Continuing Education from ACI, AISI, SJI and others for Renewal
of Professional Licensing

PROFESSIONAL ACTIVITIES

American Society of Civil Engineers
American Concrete Institute

Resume 3
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CONFIDENTIAL BUSINESS INFORMATION

aether

THOMAS CHARLES WELLS, P.E.
Senior Project Engineer

Michigan, 1991 (6201036924)

Mr. Wells has over 35 years of geoenvironmental engineering and database management /
programming experience. Asa senior engineer for Aether DBS, Mr. Wells has supplied both
office and field based engineering and information technology support services.

As a Professional Engineer, Mr. Wells has considerable experience in the key areas of
geotechnical, environmental, hydrology, hydraulic, and foundation engineering. He has
continued to practice in these areas as a part of his engineering/database focus.

Geotechnical Engineering Experience:
Mr. Wells has contributed to many heavy construction projectsinvolving industrial facilities and
environmental remediation. Geotechnica engineering related projects/ tasks have included:

e Performed stability analyses for 8 miles of 1-74 in Dearborn County, Indianafollowing a
major interstate highway embankment failure. The stability investigation led to the design
of acorrective berm on asimilar nearby side-hill highway embankment.

o Performed stability analyses for ariparian fill design following the foundation soil failure
of approximately 800 feet of ore yard at Sparrows Point, Maryland.

e Anayzed the extreme settlement (3-4 feet) of Chemical Storage Tanks in Paulsboro, New
Jersey.

e Investigated and analyzed a slope stability failure along the St. Joseph River in Michigan.

e Anayzed a dope stability failure along the Grand Calumet River in Gary, Indiana and
designed a corrective slope.

e Development and improvement of a 1-D finite-difference numerical model to smulate
large-strain soil/sediment consolidation for use in predicting the large settlements that
occur in hydraulically placed sediment.

WELL STechnical Services, Chesterton / Union Mills, IN

Asasole Proprietor serving primarily Aether DBS (formerly Harrington Engineering &
Construction), Envirocon, Inc. and Locus Technologies, Mr. Wells supplies engineering and
information technology support services on a project-by-project basis. Aether DBS speciaizesin
Sediment Restoration Services, Marine Design, Environmental Engineering, and Site
Remediation. Envirocon isafull-service environmental remediation, demolition and civil
construction contractor. Locus Technologiesisan engineering and construction management firm
based in northern California and serving primarily the environmental market. Locus
Technologiesis the leader in on-demand world-wide-web based Environmental Data Management
Software, Services and Solutions,
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CONFIDENTIAL BUSINESS INFORMATION

Tom Wells

Harding L awson Associates, Chicago, IL

As an associate engineer in the Chicago office, Mr. Wells contributed to multiple projects and
systemsincluding HLADBMS (the Harding Lawson Associates DataBase Management System).
HLADBM S was used to manage site characterization data generated by environmental projects.
Mr. Wells also served as the North Carolina Low Level Radioactive Waste Facility feasibility
project database administrator in Raleigh, NC during the project start-up phase November 1996
through March 1997.

Canonie Environmental Services Corporation

Mr. Wells served as a Technical Manager / Staff Consultant where he provided engineering and
information technology support to both the technical and administrative staffs. Mr. Wells also
acted as the drafting supervisor and network administrator at times (while performing his other
roles). Geotechnical and Environmental project work included ground water & hydraulic
modeling, geotechnical analysis & foundation design and geoenvironmental data management.

Environmental construction management tasks included the development of a construction
equipment cost management system and the devel opment of a companywide environmental
construction cost estimating system used to estimate project costs totaling millions of dollars.

D’ Appolonia Consulting Engineers, Inc., Pittsburgh, PA

Mr. Wells acted as the Computer department’ s liaison with the technical staff, supported project
usage of the PRIME® super-minicomputers, and Mr. Wells al so assisted with ground water
modeling projects. During hisfirst project assignment beyond graduate school, Mr. Wells
authored a flood-routing program for a probable maximum flood study. During this period asa
staff engineer, Mr. Wells performed pile driving, slope stability, and foundation analyses. He
designed foundations, waste embankments, earthen dams, drainage channels, and spillways.

Penn State Univer sity — Certificate in Geographic Information Systems

Michigan State Univer sity — Masters of Science in Civil Engineering (Geotechnical and Hydraulics
/ Hydrology Engineering Specialty)

Michigan State Univer sity — Bachelor of Science in Civil Engineering

40-Hour OSHA HAZWOPER Training
8-Hour Refresher for 40-Hour Hazardous Training
Certificates for Continuing Education from ASTM, Purdue University and others

American Society of Civil Engineers

Resume 2
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